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PREFACE. 


♦ 

The  Author's  object  in  preparing  the  present  work,  has  been  to  furnish  the 
student  with  a clear  and  intelligible  arrangement  of  the  Animal  Kingdom, 
accompanied,  as  far  as  space  would  permit,  by  an  account  of  the  most  in- 
teresting particulars  of  the  structure  and  habits  of  animals.  Considering  the 
class  of  readers  for  whose  perusal  these  pages  are  intended,  he  has  thought  it 
better  to  follow  as  closely  as  possible  those  views  of  classification  which  are 
now  generally  adopted,  without,  however,  pretending  that  the  arrangement 
can  be  regarded  as  permanent ; indeed,  the  progress  of  science  already  threatens 
to  produce  several  important  modifications  in  the  primary  classification  of 
the  lower  animals,  some  of  which  will  be  found  referred  to  in  different  parts 
of  this  work. 

The  Author  has  adopted  the  plan  of  commencing  with  the  lowest  forms  of 
animal  life,  and  working  upwards  through  the  long  series  of  existence  to  the 
highest.  The  advantage  of  this  plan  is,  that  we  commence  with  the  study  of 
the  simplest  organisms,  and,  advancing  gradually  from  these  to  the  more 
complex,  do  away  with  the  necessity  for  a long  chapter  of  generalities  at  the 
opening  of  the  book,  a great  part  of  which  would  require  repetition  as  we 
proceeded  with  our  task. 

Considerable  prominence  has  been  given  to  the  Vertebrated  division  of 
animals,  the  greater  amount  of  individual  character  presented  by  these  re- 
quiring that  the  habits  of  the  species  should  be  dwelt  upon  at  some  length. 
In  this  division  the  illustrations  of  the  groups  have  been  selected,  as  far  as 
possible,  from  the  British  Fauna,  and  exotic  species  have  been  referred  to 
principally  when  native  examples  were  wanting. 

In  conclusion,  the  Author  must  record  a few  of  the  principal  works  to 
which  he  ha3  been  indebted  in  carrying  out  his  object.  In  the  first  rank  of 
these  he  must  place  the  excellent  “ Zoologische  Briefe”  of  Professor  Vogt, 
which  has  served  him  as  a guido  through  several  departments  of  the  subject. 
Amongst  the  Invertebrated  animals,  ho  has  derived  great  assistance  from  the 
works  of  Dr.  Johnston  upon  the  “British  Sponges  and  Zoophytes from 
that  of  Professor  Forbes  upon  the  “British  Naked-eyed  Medusa) from 
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Professor  Milno  Edwards’  great  work  on  Crustacea;  and  Mr.  Westwood’s 
“Introduction  to  the  Classification  of  Insects;”  as  also  from  some  of  Dr. 
Gray’s  papers  on  the  Mollusca.  The  principal  works  on  which  the  classifica- 
tion of  the  Yertebrata  is  founded,  are  Professor  Muller’s  admirable  paper  on 
the  Ganoid  Fishes,  in  the  Transactions  of  the  Berlin  Academy  of  Sciences ; 
Dr.  Gray’s  Catalogues  of  the  .Reptiles  in  the  Biitish  Museum ; Mr.  G.  R. 
Gray’s  excellent  work  on  the  “Genera  of  Birds;”  and  Professor  Wagner’s 
continuation  of  Schreber’s  “Natural  History  of  the  Mammalia.”  Besides 
these,  the  excellent  works  of  Mr.  Yarrel  on  “British  Fishes  and  Birds;”  of 
Mr.  Macgillivray  on  “British  Birds;”  and  of  Professor  Bell  on  “British 
Reptiles  and  Quadrupeds,”  have  been  of  the  greatest  service  in  working  up 
the  Natural  History  of  the  Vertebrata. 

It  may  be  as  well,  in  order  to  avoid  the  possibility  of  misleading  the  public, 
to  add,  that  this  Work,  now  presented  in  its  complete  form,  is  a portion  of 
the  Second  and  Third  Volumes  of  Organic  Nature  in  the  Circle  of  the 
Sciences  ; so  that  those  who  possess  that  Work  are  already  in  possession  of 
this  Volume. 
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NATURAL  HISTORY  OF  ANIMALS 

V 

Ik  whatever  direction  we  turn  our  eyes,  we  everywhere  meet  the  varied  forms  of 
animal  life.  Earth,  air,  water,  are  all  alike  occupied  hy  multitudes  of  living  creatures, 
each  fitted  especially  for  the  habitation  assigned  to  it  by  nature.  Every  wood  or 
meadow — nay,  every  tree  or  shrub,  or  tuft  of  grass, — has  its  inhabitants ; even  beneath 
the  surface  of  the  ground  numbers  of  animals  may  be  found  fulfilling  the  purposes  for 
which  their  species  were  called  into  existence.  Myriads  of  birds  dash  through  the  air, 
supported  on  their  feathered  pinions,  or  solicit  our  attention  by  the  charming  song 
which  they  pour  forth  from  their  resting  places ; whilst  swarms  of  insects,  with  still 
lighter  wings,  dispute  with  them  the  empire  of  the  air.  The  waters,  whether  salt  or 
fresh,  are  also  filled  with  living  organisms ; fishes  of  many  forms  and  varied  colours, 
and  creatures  of  still  more  strange  appearance,  swim  silently  through  their  depths,  and 
their  shores  are  covered  with  a profusion  of  polypes,  sponges,  starfishes,  and  other 
animals. 

To  whatever  elevation  we  attain  on  the  mountain  sides,  to  whatever  depth  in  the 
ocean  we  may  sink  the  lead,  everywhere  shall  we  find  traces  of  animal  existence, 
everywhere  find  ourselves  surrounded  by  living  creatures,  in  a profusion  and  variety 
which  may  well  excite  our  wonder  and  admiration.  * 

' Nor  are  these  phenomena  confined  to  any  one  region  of  the  earth  ; on  the  contrary, 
the  diversity  of  climate  only  adds  to  the  variety  of  objects  which  the  zoologist  is  called 
upon  to  contemplate.  Thus  the  bold  voyager  of  the  inclement  regions  of  the  north,  in 
losing  sight  of  those  productions  of  nature  which  met  his  eyes  at  home,  finds,  as  it 
were,  a new  creation  in  his  new  abode — seals,  by  the  hundred,  basking  in  tho  scanty 
rays  of  the  Arctic  sun,  or  diving  into  tho  deep  waters  in  search  of  their  finny  prey — tho 
whale,  rolling  his  vast  bulk  in  the  waves,  and  ever  and  anon  driving  high  into  the  air 
his  curious  fountain — water,  be  it  remembered,  strained  from  the  myriads  of  small  ani- 
nals  which  constitute  the  food  of  tho  leviathan.  Tho  air  is  peopled  by  innumerable 
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flights  of  marine  birds  ; the  sea  by  still  more  countless  swarms  of  fishes ; and  the  land 
affords  a habitation  to  the  elk  and  the  reindeer,  the  arctic  fox,  and  other  creatures 
peculiar  to  those  regions. 

If  we  turn  our  regards  southwards,  to  the  tropical  regions  of  the  earth,  the  abun- 
dance and  variety  of  animated  beings  increases  more  and  more.  Here  the  colossal 
elephant,  and  the  equally  unwieldy  rhinoceros,  crash  through  primaeval  forests;  the 
lion  and  the  tiger,  and  other  predatory  beasts,  prowl  through  the  thickets,  seeking 
for  their  prey  ; on  vast  plains,  countless  herds  of  antelopes  browse  in  fancied  security, 
or  dash  swiftly  away  at  the  approach  of  danger ; gigantic  snakes  lie  coiled  in  horrid 
folds  amongst  the  bushes,  or  hanging  from  the  trees  await  their  victims.  The  air  and 
trees  swarm  with  birds  of  gorgeous  plumage,  and  insects  of  strange  forms  and  brilliant 
colours.  Nor  are  the  waters  less  bountifully  provided  with  inhabitants : every  form 
with  which  we  are  acquainted  in  our  own  seas  is  here  represented,  but  with  still 
greater  profusion  and  variety. 

At  night  the  ocean  sparkles  with  a brilliancy  which  rivals  the  splendour  even  of  a 
tropical  sky  ; and  this  phenomenon,  which  may  be  witnessed,  although  in  an  inferior 
degree,  in  more  temperate  climes,  is  due  to  the  presence  of  vast  multitudes  of  minute 
phosphorescent  animals,  whose  very  existence  would  frequently  remain  unknown  but  I 
for  their  powers  of  illuminating  the  waves  by  night. 

And  when  we  have  exhausted  the  study  of  external  nature,  there  is  yet  another 
world  to  which  we  may  turn.  Within  our  bodies,  and  those  of  every  species  of  animal 
from  the  highest  to  nearly  the  very  lowest,  exist  various  forms  of  parasites,  preying  upon 
our  substance  or  our  food : oreatures  whose  very  existence  and  development  are  a 
mystery — a mystery,  however,  which,  as  far  as  it  has  yet  been  unravelled,  serves  tc 
raise  our  expectations  as  to  what  remains  behind. 

! 

ON  ZOOLOGICAL  CLASSIFICATION. 

When  we  consider  the  immense  number  of  animals  existing  on  the  face  of  the  earth, 
of  which  we  have  endeavoured,  in  the  preceding  section,  to  give  some  slight  idea,  we  are 
j soon  convinced  that  an  attempt  to  obtain  a knowledge  of  each  of  them  individually, 
and  without  any  acquaintance  with  their  mutual  relationships,  would  be  a perfectly 
hopeless  task.  We  are,  in  fact,  compelled  to  call  in  the  aid  of  some  system  of  classifi- 
cation, which,  by  bringing  together  those  animals  which  most  resemble  each  other,  and 
characterizing  them  by  some  common  point  of  structure,  may  enable  us  to  form  a sort 
of  general  idea  of  the  whole,  and  to  remember  more  readily  the  peculiarities  of  each. 
Some  such  classification,  rough  and  imperfect  it  may  be,  is,  indeed,  formed  by  every 
observant  mind  ; and  its  terms  find  a place  in  ordinary  language.  Beasts,  birds,  and 
fishes,  reptiles,  and  insects,  are  words  familiar  to  every  one,  and  convey  to  the  minds  of 
f those  to  whom  they  are  addressed  a more  or  less  definite  idea,  according  fco  the  precon- 
ceived notions  of  the  hearer. 

Scientific  zoological  classification  is,  in  point  of  fact,  to  a certain  extent,  coincident 
with  this  popular  classification.  The  latter  being  the  result  of  observation,  the  only 
foundation  of  natural  history,  must  necessarily  be  more  or  less  correct,  according  to  the 
extent  to  which  the  different  kinds  of  animals  bring  themselves  under  the  notice  of 
mankind ; thus  we  find  that  tolerably  clear  notions  exist  as  to  the  differences  between 
a beast,  a bird,  and  a fish,— these  being  creatures  that  pass  constantly  under  our  eyes  ; 
although,  even  with  respect  to  these  groups,  we  find  some  erroneous  ideas  to  prevail. 
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But  with  respect  to  insects,  and  other  lower  animals  with  which  mankind  at  large 
are  not  familiar,  the  classification  of  ordinary  language  is  by  no  means  so  precise ; so 
that  whilst,  in  the  former  cases,  zoology  can  adopt  the  popular  groups  merely  by  sub-  j 
mitting  them  to  a few  modifications,  in  the  latter,  science  is  compelled  to  invent  a 
system  of  her  own. 

This  scientific  classification  is  not,  however,  a mere  arbitrary  arrangement,  like  that 
of  the  words  in  a dictionary,  with  the  sole  object  of  enabling  us  to  find  out  all  that  is 
known  of  a given  animal  in  the  shortest  possible  period  of  time,' — it  has  another  and  a 
higher  purpose  in  view,  that  of  showing  the  mutual  relations  of  the  various  members  ; 
of  the  animal  kingdom,  and  tracing,  in  a manner,  the  steps  taken  by  the  Creator  in  the 
modification  of  the  same  type  to  suit  the  various  conditions  in  which  His  creatures 
were  to  be  placed. 

The  knowledge  of  species  constitutes  the  foundation  of  all  zoological  knowledge, — 
without  which  we  can  never  arrive  at  sound  generalisations.  The  species,  which  forms 
the  first  step  in  classification,  consists  of  an  assemblage  of  individual  animals  which  are 
supposed  all  to  have  descended  from  the  same  parents,  and  exhibit  the  closest  possible 
resemblance  in  all  parts  of  their  structure.  This  definition,  if  definition  it  may  be 
called,  must  not,  however,  be  taken  in  the  strictest  sense  which  might  be  applied  to 
the  words ; for  in  many  cases  we  find  that  individuals  undoubtedly  belonging  to  the 
same  species  vary  considerably  amongst  themselves,  principally  in  colour  and  size. 
Variation  is  generally  to  be  observed,  however,  in  animals  under  the  influence  of 
domestication,  the  individuals  of  most  species  of  wild  animals  resembling  each  other 
bo  closely  that  it  would  be  difficult  to  overlook  their  specific  identity. 

A test  for  the  specific  identity  of  animals,  upon  which  much  stress  has  been  laid,  is 
founded  upon  the  supposed  fact,  that  when  two  animals  of  different  species  breed  toge- 
ther their  offspring  is  always  barren.  This  test  is  evidently  applicable  only  when  we 
can  observe  the  animals  alive  ; whilst,  even  under  the  most  favourable  circumstances, 
such  observations  would  be  very  inconclusive,  as  hybrids,  between  undoubtedly  dis- 
tinct species,  have  been  frequently  known  to  breed. 

We  generally  find  that  several  species  exhibit  a considerable  amount  of  resemblance 
one  to  another,  agreeing  perhaps  in  most  points  of  importance,  but  differing  in  characters 
of  minor  value,  such  as  colour,  texture,  and  so  forth.  Such  groups  of  species  constitute 
the  second  upward  step  in  classification — they  are  called  genera.  Thus  the  horse,  the 
ass.  and  the  zebra,  although  they  may  readily  bo  distinguished  from  each  other  as 
species,  present  a very  close  resemblance  in  their  general  structure,  and  form  a genus  ; the 
cat,  the  lion,  the  tiger,  and  the  leopard  are  in  the  same  case ; as  are  also  the  dog,  the 
wolf,  the  fox,  and  the  jackal, — the  animals  may  readily  be  distinguished  as  species, 
whilst  the  structure  of  their  organs  presents  many  common  characters. 

The  arrangement  of  the  species  of  animals  in  genera,  gives  rise  to  the  modern  system 
of  zoological  nomenclature.  This  system  is  called  the  binomial  system , from  the  circum- 
stance that,  according  to  this  method,  every  animal  receives  two  names ; one  belonging  to 
itself  exclusively,  the  other  in  common  with  all  the  other  species  of  the  genus  in  which 
it  is  included.  For  example,  the  genus  Felis , or  cat,  includes  the  lion,  tiger,  leopard, 
and  cat,  as  species;  they  all  accordingly  bear  the  generic  namo  Felis,  with  the  addition 
of  a second  name  specially  applied  to  each,  serving  to  distinguish  it  from  all  other 
species  of  the  genus ; thus  the  lion  is  called  Felis  Leo , tho  tiger  Felis  Tigris , the  leopard 
Felis  Leopardus , and  the  cat  Felis  Cattus.  This  method  of  nomenclature  has  at  least 
this  advantage  over  the  plan  of  conferring  only  a single  namo  upon  each  species  that 
1- 


12 


THE  PRIMARY  DIVISIONS  OF  ANIMALS. 


when  we  hear  for  the  first  time  the  name  of  a newly  discovered  animai,  it  we  are  at  ab 
acquainted  with  the  genus  to  which  it  belongs,  the  mere  mention  of  the  name  puts  us  at 
once  in  possession  of  a considerable  amount  of  information  as  to  its  structure,  form, 
and  habits.  It  was  first  adopted  by  the  illustrious  Linnaeus,  the  modem  founder  of 
Natural  History,  in  the  tenth  edition  of  his  “ Systema  Naturae,”  published  in  1758. 

Proceeding  -with  our  ascending  scale  of  classification,  we  find  that  the  genera  in 
their  turn  are  united  by  some  common  characters  of  importance  into  families , and  these 
again  into  tribes.  The  tribes  combine  to  form  orders ; in  some  cases  we  meet  with  in- 
tervening steps,  uniting  the  tribes  belonging  to  one  order  into  two  or  three  subordinate 
groups.  The  orders  in  their  turn  group  themselves  into  classes ; and  these  lead  us  up  to 
certain  primary  divisions  which,  when  put  together,  constitute  the  Animal  Kingdom. 

But  although  this  be  the  means  by  which  zoologists  have  arrived  at  certain  conclu- 
sions as  to  classification,  it  is  by  no  means  necessary,  nor  indeed  would  it  be  convenient, 
to  follow  the  same  course  in  communicating  those  conclusions  to  the  world ; for  this 
purpose  we  must  commence  at  the  opposite  end  of  the  scale — that  is  to  say,  with  the 
largest  groups. 

We  find,  therefore,  that  all  animals  are  formed  upon  certain  plans  or  primary  typeg, 
generally  sufficiently  distinct.  But  these  primary  types  of  animal  structure  present  us 
each  with  well-marked  subordinate  types,  in  which,  whilst  the  essential  characters  of  the 
primary  division  are  preserved,  the  general  structure  of  the  body  undergoes  more  or 
less  modification.  These  subordinate  types  become  modified  in  their  turn,  so  that  we 
at  last  obtain  a series  of  groups,  each  characterized  by  some  peculiarity  of  structure, 
gradually  diminishing  in  comprehensiveness  from  the  animal  kingdom  to  the  species. 
The  characters  of  the  primary  divisions  of  the  animal  kingdom  we  now  proceed  to  in- 
vestigate. 

On  the  Primary  Divisions  of  Animals. — At  the  lowest  point  of  the  animal 
kingdom,  approaching  so  closely  to  the  lowest  forms  of  plants  as  sometimes  to  leave  us 
almost  in  doubt  to  which  of  the  great  divisions  of  organized  nature  they  should  be 
referred,  we  meet  with  a series  of  crea+ures  in  which  the  functions  of  organic  life  are 
performed  by  its  simplest  element — the  cell.  From  this  circumstance  they  have  received 
from  naturalists  the  denomination  of  unicellular  animals , or  Protozoa. 

These  animals,  in  fact,  consist  entirely  of  elementary  nucleated  cells  (see  Physiology), 
or  of  aggregations  of  such  cells,  in  which  each  still  retains  to  a certain  extent  an  ex- 
istence independent  of  its  fellows,  and  generally  possesses  the  power,  when  separated 
from  its  attachments,  not  only  of  continuing  its  own  life,  but  even  of  producing  another 
compound  structure  similar  to  that  from  which  it  had  been  detached.  These  simple 
creatures  possess  no  digestive  cavity ; their  food,  when  solid,  being  received  into  the  sub- 
stance of  the  body,  and  there  gradually  assimilated.  The  nervous  and  vascular  systems 
are  equally  deficient ; in  fact,  the  nucleus,  which  is  an  essential  portion  of  the  elementary 
cell,  and  one  or  more  contractile  vesicular  spaces,  are  the  only  traces  of  internal  organi- 
zation observable  in  the  clear  gelatinous  substance  of  which  they  are  composed. 

Reproduction  is  effected  in  general  by  the  division  of  the  substance  of  the  animal ; 
the  phenomena  of  sexuality,  which  we  shall  meet  with  in  all  the  higher  animals,  are 
here  never  witnessed. 

From  these  simple  creatures  we  pass  to  a group  of  animals,  the  lowest  members  of 
which  exhibit  but  little,  if  any,  advance  in  point  of  organization.  They  do  not,  it  is 
true,  consist  of  isolated  cells,  or  of  aggregations  of  similar  independent  cells ; but  in  many 
instances  their  bodies  and  organs  are  constructed  entirely  of  a gelatinous  cellular 
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matter  very  like  that  of  which  the  Protozoa  are  composed,  and  which  appears  to  possess 
almost  an  equal  power  of  retaining  vitality  in  its  smallest  particles.  As  we  advance  in 
the  group,  however,  we  find  the  organization  of  its  constituent  animals  growing  more  and 
more  complicated,  from  tho  vital  functions  becoming  more  and  more  differentiated— that 
is  to  say,  performed  by  organs  specially  devoted  to  each  ; until,  from  creatures  roughly 
shaped  out  of  a homo- 
geneous semi  - gelati- 
nous mass,  we  gradu- 
ally arrive  at  animals 
furnished  with  distinct 
nervous  and  vascular 
systems,  organs  of  mo- 
tion and  reproduction. 

The  most  striking 
character  of  the  ani- 
mals included  in  this 
group  consists  in  the 
radiate  arrangement  of 
their  organs  (Fig.  1) 
round  a central  axis, 
which  generally  passes 
through  the  mouth. 

From  this  peculiarity 
they  have  been  de- 
nominated by  zoolo- 
gists radiated  animals 
they  constitute  the  di- 
vision Radiata.  This 
group  includes  those 

animals  which  were  formerly  supposed  to  approach  very  closely  to  plants,  or  indeed 
rather  to  partake  of  a sort  of  mixed  nature  intermediate  between  animals  and 
vegetables,  hence  called  zoophytes , or  animal-plants  ; and  some  authors  make  use  of  this 
name  in  preference  to  that  of  Radiata , to  indicate  the  present  group. 

The  nervous  system  can  only  be  recognised  distinctly  in  the  most  highly  organized 

of  these  animals.  In  these  it  partakes  of  the  radiate 
arrangement  of  the  body  (Fig.  2),  the  nerve  distributed 
to  each  division  of  the  body  corresponding  exactly  with 
those  of  its  neighbour,  and  arising  from  a separate  centre. 
These  centres  are  all  placed  in  a circle  round  the  mouth, 
and  united  by  a cord  which  forms  a complete  ring. 

The  sense  of  touch  appears  to  bo  tho  only  one  which 
can  with  certainty  be  ascribed  to  these  animals ; this 
resides  in  the  general  integument,  and  is  also  frequently 
exercised  by  special  organs. 

All  the  Radiata  possess  a mouth  and  intestinal  cavity  ; 
but  very  few  of  them  havo  a second  opening  for  the  dis- 
charge of  fsecal  matters.  They  generally  possess  a more  or  less  distinct  vascular  sys- 
tem ; in  some  of  the  higher  forms  a sac-like  heart  occurs. 


Fig.  1.— Star-fish. 


Fig.  2 — Nervous  system  of 
8tar-flsh. 
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Sexual  reproduction  occurs  in  all  the  Itadiata,  ana  the  sexes  are  generally  on 
separate  individuals.  Propagation  is  also  very  commonly  effected  in  this  sub-kingdom 
by  the  formation  of  buds  or  gemmules  ; and  these  either  remain  attached  to  the  parent 
stock,  which  thus  goes  on  increasing  continually  in  size,  or  become  free,  and  lead  an 
independent  existence. 

In  the  two  preceding  divisions  of  the  animal  kingdom  we  find  the  body  formed  upon 
two  very  different  principles.  In  the  first  and  lowest  it  may  almost  be  said  to  be  amor- 
phous. The  organs,  such  as  they  are,  follow  no  particular  arrangement ; and  in  many  cases 
it  is  impossible  even  to  fix  their  relative  position.  In  the  second,  however,  a certain 
symmetry  is  observable ; and  this  is  the  case  also  with  the  remaining  groups,  the  charac- 
ters of  which  we  have  yet  to  lay  before  the  reader.  But  this  symmetry  is  of  a very 
different  kind ; in  the  Radiata  the  parts  of  the  body  are  all  grouped  round  a common 
axis,  every  organ  being  merely  a repetition  of  its  fellows ; whilst  in  those  which  must 
now  pass  under  consideration,  the  organs  of  the  body  are  arranged  more  or  less 
distinctly  in  pairs  on  each  side  of  the  body,  so  as  to  produce  what  has  been  termed 
by  zoologists  a bilateral  symmetry.  In  none  do  we  find  this  mode  of  construction  so 

completely  exhibited  as  in  the  animals  forming  the  third  primary  division  of  the  animal 

kingdom,  to  which  we  must  now  direct  attention. 

The  most  striking  peculiarity  of  these  animals,  by  which,  in  fact,  they  may  generally 

he  distinguished 
at  the  first  glance 
from  all  other  crea- 
tures, is,  that  their 
bodies  and  limbs 

„ ..  , are  composed  more 

Fig.  3.— Centipede. 

. or  less  distinctly 

of  segments  or  rings.  Prom  this,  which  is  their  most  prominent  character,  they  have 
been  denominated  articulated  or  annulose  animals.  They  constitute  the  division  Ar- 
ticulata. 

The  joints  or  segments  of  which  their  bodies  are  composed,  are  formed  essentially 
by  a series  of  transverse  folds  in  the  integument  of  the  animal.  In  many  of  the  lower 
forms  the  skin  still  remains  perfectly  soft  and  flexible ; but  in  by  far  the  greater  number 
these  folds  become  transformed  into  a series  of  homy  or  crustaceous  rings  (Fig.  3), 
united  to  each  other  by  a softer  portion  of  the  integument,  so  as  to  permit  a greater  or 
less  degree  of  flexibility.  The  limbs, 
as  well  as  the  body,  are  constructed  of 
rings  of  various  forms  ; and  these,  taken 
together  may  he  regarded,  to  a certain 
extent,  as  a sort  of  external  skeleton , ful- 
filling, as  they  do,  most  of  the  purposes 
of  the  skeleton  in  man,  and  the  animals 
most  related  to  him.  Like  this,  it 
gives  support  to  all  the  soft  parts  of  the 
body,  and  furnishes  points  cf  attach- 
ment to  the  muscles ; which  again,  by 
their  action  on  the  moveable  pieces  com- 
posing it,  give  rise  to  the  various  move-  Fi?'  4>— Crab  (Thelphusa). 

ments  of  the  creature.  In  many  cases  all  the  segments  composing  the  body,  with  the  cx« 
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ception  perhaps  of  those  at  the  two  extremities,  are  exactly  similar ; each  presenting  the 
same  form  and  bearing  the  same  organs  as  its  neighbour.  An  instance  of  this  may  he 
seen  in  the  Centipede,  already  figured ; and  it  is  still  more  strikingly  exemplified  in  many 
marine  worms.  Generally,  however,  the  segments  present  marked  differences  of  form 
and  comparative  size,  and  in  the  structure  of  their  appendages ; this  is  very  distinctly 

observable  in  the  insects  and  crabs  (Figs.  4,  5). 

Every  segment  is  supposed  to  bo  capable  of  bearing  two  pairs  of  appendages  or  mem- 
bers,  one  connected  with  the  ventral,  the  other  with  the  dorsal  portion  of  the  segment. 
Both  pairs  of  members  do  in  fact  occur  upon  all,  or  a portion  of  the  segments  in  some  of 
these  animals ; but  in  general  the  ventral  members  alone  are  developed,  and  these  only 
on  certain  segments.  In  the  insects,  in  addition  to  three  pairs  of  ventral  members,  or 
legs,  we  find  generally  two  pairs  of  dorsal  appendages  the  wings.  Sometimes,  as  in 
the  earthworm  and  leech,  the  limbs  are  entirely  deficient,  or  only  represented  by  a few 
bristles  ; but,  when  present,  their  number  is  never  less  than  six. 


The  nervous  system  of  the  Articulata  generally  exhibits  the  tendency  to  segmentary- 

repetition,  characteristic  of  the  group,  very  distinctly.  In 
its  most  characteristic  form  (Fig.  5),  it  consists  of  a dou- 
ble nervous  cord  running  down  the  middle  of  the  ventral 
portion  of  the  body,  and  uniting  a series  of  knots  or  gang- 
lia which  lie  in  its  course  ; these  ganglia  give  rise  to 
nerves  which  are  distributed  to  the  various  organs.  The 
more  elongated  the  body,  and  the  more  similar  the  differ- 
ent segments  of  which  it  is  composed,  the  more  regularly 
do  the  ganglia  follow  one  another ; whilst,  when  the  seg- 
ments become  more  or  less  amalgamated,  the  individual 
ganglia  fuse  in  a corresponding  degree  into  larger  masses. 
This  ventral  cord  originates  from  one  or  more  cephali0 
ganglia  of  considerable  size,  situated  in  the  head  above 
the  oesophagus,  which  give  off  two  filaments  to  join  the 
first  ventral  ganglion,  and  thus  form  a nervous  ring  sur- 
rounding the  oesophagus.  From  this  the  ventral  cord  takes 
its  rise. 

In  the  lowest  animals  arranged  iv  this  division  we  have  some  difficulty  in  referring 
the  nervous  system  to  the  articulata  type  ; but  when  these  animals  present  us  with  a 
distinct  nervous  system  it  consists  of  one  or  two  ganglia  situated  in  the  neigh- 
bourhood of  the  oesophagus,  and  giving  off  two  thin  branches  which  run  down  the 
body. 


Fig-.  5.— Nervous  system  of 


an  insect. 


The  majority  of  the  Articulata  possess  the  senses  in  tolerable  perfection.  The  eyes 
: in  many  cases  present  a highly  complex  structure,  consisting  of  a great  number  of  hex- 
agonal facets,  each  of  which  may  be  regarded  as  a distinct  eye ; this  construction  of  the 
eyes  is  especially  prevalent  in  insects,  and  is  peculiar  to  the  annulose  division.  When 
these  eyes  are  wanting,  and  even  when  they  arc  present,  wo  frequently  meet  with 
simple  eyes,  which  agree  very  closely  in  structure  with  the  individual  eyes,  by  the 
aggregation  of  which  the  compound  visual  organs  are  formed.  The  senses  of  hearing, 
taste,  and  smell,  appear  also  to  bo  possessed  by  a great  many  of  theso  creatures  ; but 
the  organs  by  which  theso  faculties  are  exercised  can  seldom  be  indicated  with  any 
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degree  of  certainty.  The  sense  of  touch  of  course  resides  in  the  general  integument ; 
but  special  organs  of  touch  are  also  frequently  developed. 

The  mouth  is  nearly  always  furnished  with  several  pairs  of  jaws,  placed  one  behind 
the  other,  some  serving  for  the  prehension  and  others  for  the  mastication  of  food. 
These  jaws  open  laterally,  so  that  the  aperture  of  the  mouth  is  vertical,  or  in  the 
direction  of  the  axis  of  the  body. 

Most  of  the  Articulata  have  whitish  or  colourless  blood.  The  only  exceptions  are  to 
be  met  with  amongst  the  worms,  some  of  which  have  red  blood.  In  these,  however, 
the  colour  of  the  blood  is  inherent  in  the  fluid  portion,  and  not  due  to  the  presence  of 
red  corpuscles  (see  Physiology).  Their  circulation  is  effected  by  means  of  a dorsal 
vessel,  which  carries  the  blood  from  behind  forwards  ; it  returns  to  the  posterior  portion 
of  the  body,  either  through  a proper  vascular  system,  or  by  passing  through  interstices 
left  in  the  tissues  of  the  body. 

Sexual  oviparous  reproduction  prevails  throughout  this  division.  The  sexes  are 

generally  separate,  although  in 
some  of  the  lower  forms  we  meet 
with  complete  hermaphrodism. 

In  the  fourth  great  division 
of  animals  the  bilateral  type  of 
structure  is  far  from  being  so  dis- 
tinct as  in  the  Articulata.  It  is, 
however,  still  to  be  recognized  in 
the  general  arrangement  of  the 
external  organs,  especially  of  those 
surrounding  the  head. 

These  animals,  of  which  the 
snail  may  be  taken  as  a familiar 
example,  are  usually  inclosed  in  a 
tough  skin,  to  the  inner  surface 
of  which  the  muscles  are  attached, 
and  by  its  contraction  and  dilata- 
tion the  movements  of  the  animal 
are  effected.  With  the  exception 
of  the  cuttle  fishes,  in  which  a sort 
of  cartilaginous  support  is  present, 
none  of  these  creatures  possess 
anything  which  can  be  regarded 
as  analogous  to  a skeleton ; the 
body  forms  a soft  mass,  frequently 
varying  greatly  in  form  at  the 
will  of  the  creature.  These  pecu- 
liarities have  led  zoologists  to  give 
them  the  name  of  molluscous,  or 
soft-bodied  animals ; they  consti- 
Fig.  6. — Nervous  system  of  a Sepia.  tute  the  division  MoLLUSCA. 

In  most  of  these  animals  the  nervous  system  consists  of  a number  of  knots  or  gang- 
lia, scattered  more  or  less  irregularly  through  the  body,  united  with  each  other  by 
nervous  filaments,  and  giving  off  finer  filaments,  the  true  nerves,  to  the  various  organa. 
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In  tho  more  highly  organized  Mollusca  three  or  four  of  these  ganglia  are  collected  in 
the  head,  forming  a cephalic  mass,  which  represents  a brain  (Fig.  6) ; hut  even  in  its 
most  condensed  form  the  separate  cephalic  ganglia  may  still  be  recognized,  forming  a 
sort  of  ring  through  which  the  oesophagus  passes. 

Some  of  the  lower  forms  arranged  with  the  molluscous  animals  by  modern  zoolo- 
gists, possess  only  a single  ganglion,  from  which  filaments  are  given  off  in  all  directions ; 
and  between  this  and  the  highly  complicated  structure  represented  in  Ffg.  6,  we  meet 
with  every  conceivable  gradation. 

As  might  he  expected  from  the  great  differences  displayed  by  the  members  of  this 
great  division  of  the  animal  kingdom,  in  regard  to  the  degree  of  development  of  the 
nervous  system,  the  senses  are  possessed  by  them  in  very  various  degrees  of  perfection. 
In  some  of  the  lowest  forms  the  universal  sense  of  touch  appears  to  be  the  only  one 
present ; but  as  we  ascend  in  the  scale  we  meet  with  creatures  more  highly  endowed 
in  this  respect.  Tentacles,  or  special  organs  of  touch,  frequently  occur,  generally  in 
the  neighbourhood  of  the  head ; organs  of  sight,  hearing,  smell,  and  taste,  make  their 
appearance,  until  in  the  highest  forms  of  molluscous  animals  we  find  the  organs 
of  the  senses  as  highly  developed  as  in  many  of  those  belonging  to  the  highest 
division. 

The  skin  of  these  animals  generally  lies  loosely  about  the  body,  so  as  to  form  a sort 
of  cloak  or  mantle.  The  mantle 
frequently  possesses  the  power  of 
secreting  a hard  substance,  well 
known  as  the  shell , which  serves 
for  the  protection  of  the  creature 
(Fig.  7).  It  increases  with  the 
growth  of  the  animal,  and  varies 
; in  form  according  to  the  species 
which  inhabits  it. 

The  intestinal  canal  is  very 
variable  in  its  structure, but  always 
presents  two  openings — a mouth 
and  an  anus;  the  liver  frequently 
attains  a very  great  degree  of  development. 

The  circulatory  system  is  generally  very  highly  organized ; a heart,  often  divided 
into  several  compartments,  with  arteries  and  veins  penetrating  all  parts  of  tho  body, 
existing  in  nearly  all  the  Mollusca.  The  blood  is  colourless,  or  nearly  so. 

The  Mollusca  are  oviparous  animals  ; the  male  and  female  organs  arc  frequently  in 
separate  individuals,  although  many  species  are  hermaphrodite. 

In  the  fifth  and  highest  division  of  the  animal  kingdom  wo  meet  with  a scries  of 
organs  to  which  nothing  similar  occurs  in  the  groups  which  haye  already  passed  under 
review. 

All  these  animals  possess  a nervous  system,  consisting  essentially  of  a brain,  inclosed 
within  a bony  case,  the  skull,  beneath  which  the  oesophagus  passes,  and  a single  cord 
of  nervous  matter,  originating  from  the  lower  part  of  tho  brain,  passing  through  a large 
hole  in  the  base  of  the  skull,  and  running  down  through  a bony  canal,  formed  by  the 
vertebral  column,  of  which  the  skull  is,  in  fact,  only  the  anterior  portion.  As  this  set 
of  organs,  the  brain  and  tho  spinal  cord,  the  skull  and  tho  vertebral  column,  whilst 
possessed  by  no  other  animals,  is  constantly  present  in  thoso,  its  existence  will  always 
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servo  to  distinguish  them  from  the  rest  of  the  animal  kingdom.  They  are  accordingly 
called  vertebrate  animals , and  the  division  which  they  form,  Vertebbata. 


Fig.  8. — Skeleton  of  the  Dugong. 


These,  however,  are  not  the  only  characters  possessed  in  common  by  vertebrate 
animals.  The  vertebral  column  forms  only  a portion  of  an  internal  bony  framework 
or  skeleton,  which  serves  for  the  support  of  the  soft  portions  of  the  body  ; and  by  fur- 
nishing the  necessary  points  of  attachment  for  the  muscles,  assists  in  effecting  the 
movements  of  the  animal.  This  framework  generally  consists  of  the  vertebral  column , 
including  the  skull ; the  jaws , which  are  regarded  as  appendages  of  the  vertebrae, 
of  which  the  skull  is  considered  to  be  composed ; the  ribs,  a series  of  bony  arches, 
articulated  at  one  extremity  with  the  bones  of  the  vertebral  column,  and  at  the  other 
either  attached  to  a central  bony  piece,  the  sternum , or  lying  perfectly  free  in  the  tissues 
of  the  body  ; and  the  limbs,  which  are  never  more  than  four  in  number.  The  jaws  in 
these  animals  always  separate  in  a vertical  direction,  so  that  the  opening  of  the  mouth 
is  transverse.  They  all  have  red  blood,  and  a muscular  hearty  Their  reproduction  is 
sexual,  and  the  sexes  are  never  united  in  the  same  individual.  ( 

The  animals  constructed  upon  this  type  are  the  most  higtly  organized  of  living 
beings.  In  no  others  is  the  nervous  matter,  the  seat  of  sensation,  intelligence,  and 
volition,  presented  in  so  concentrated  a form — in  none  are  the  senses  so  perfect,  or  the 
various  functions  of  the  animal  economy  so  completely  isolated. 

We  thus  see  that  animals  are  constructed  upon  five  primary  types  or  plans,  of  which 
all  the  varied  forms  presented  by  these  creatures  are  but  modifications,  as  though  the 
Creator  in  designing  the  animal  world  had  imposed  upon  himself,  in  the  beginning, 
certain  fixed  rules,  from  which  he  would  not  swerve. 

In  this  manner  we  get  five  groups,  each  of  which  leads  us  a step  higher  than  the 
others  ; although  it  is  by  no  means  to  be  supposed  that  we  have  here  that  gradually 
ascending  chain  of  beings  so  much  talked  of,  in  which  every  species,  from  the  lowest 
to  the  highest,  is  supposed  to  form  a link.  It  is  merely  in  their  most  highly  organized 
members  that  the  mutual  superiority  or  inferiority  of  these  divisions  can  be  recognized  ; 
and,  as  a general  rule,  it  may  be  said,  at  all  events  for  the  Radiata,  Articulate,  and 
Mollusca,  that  the  highest  members  of  each  group  are  considerably  more  perfectly 
organized  than  the  lower  members  of  the  others.  The  Protozoa  and  Yertebrata  appear 
to  be  exceptions  to  this  rule  ; for  the  most  highly  organized  of  the  former  can  scarcely 
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be  regarded  as  superior  even  to  the  lowest  forms  of  the  other  divisions ; whilst  the 
fishes,  which  constitute  the  lowest  members  of  the  vertebrate  division,  still  appear  to 
be  more  highly  organized  than  the  highest  Mollusca. 

These  five  divisions  may  therefore  stand  as  follow  : — 

V.  Vertebrata. 

IV.  Mollusca.  III.  Articulata.  II.  Eadiata. 

I.  Protozoa. 


i 


! 
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Division  I. — Protozoa. 

General  Characters. — This  first  division  of  the  animal  kingdom  includes  a 
number  of  creatures  of  a very  low  type  of  organization,  which  appear  almost  to  occupy 
a sort  of  neutral  ground  between  animals  and  vegetables. 

The  bodies  of  these  animals  consist  either  of  a simple  elementary  cell,  with  its  con- 
tents, or  of  an  aggregation  of  several  of  these  cells ; each,  however,  still  appearing  to 
retain  its  independent  existence.  They  are  generally  of  very  minute  size,  and  only  to 
be  observed  with  the  microscope. 

It  is  in  vain  to  seek  in  these  creatures  for  any  internal  organs.  They  are  entirely 
destitute  of  nervous  and  vascular  systems  ; and  the  highest  form  of  alimentary  apparatus 
which  is  to  be  found  in  them  consists  only  of  a mouth  and  a short  oesophagus.  In 
many  of  them,  however,  no  trace  of  any  alimentary  canai  is  to  be  discerned , and  these 
either  live  by  imbibing  fluids  through  their  outer  surface,  or  by  the  amalgamation  of 
solid  substances  with  the  gelatinous  mass  of  which  they  are  composed.  This  gelatinous 
matter,  which  has  been  termed  sarcode  by  M.  Dujardm,  frequently  has  vacant  spaces 
like  small  bladders  in  various  parts  of  its  substance  : these  appear  and  disappear 
according  to  circumstances  or  the  will  of  the  animal.  They  have,  nevertheless,  been 
mistaken  by  Ehrenberg  and  other  observers  for  so  many  stomachs,  although  no  one  has 
ever  attempted  to  prove  the  existence  of  an  intestinal  canal  uniting  them. 

Almost  all  these  creatures  live  in  water : a few  only  inhabit  the  intestines  of  other 
animals.  They  generally  present  the  appearance  of  a transparent  gelatinous  cell,  in 
the  midst  of  which  a more  ox  less  distinct  nucleus  is  to  be  observed.  In  addition 
to  this  nucleus,  one  or  more  clear  pulsating  spaces  may  be  distinguished  in  the 
interior  of  the  cells.  These  appear  in  some  degree  to  effect  a sort  of  circulation  of  the 
soft  substance  of  the  body,  and  may,  therefore,  be  regarded  as  the  first  shadowing  forth 
of  a circulatory  system.  Many  of  them  approach  very  closely  in  their  structure 
to  the  germs  given  off  by  some  of  the  lowest  forms  of  aquatic  plants,  which, 
singularly  enough,  possess  quite  sufficient  locomotive  power  to  enable  them  to  pass  for 
animals  when  the  observer  is  unable  to  trace  their  development ; indeed,  many  of  them 
have  been  described  as  belonging  to  the  present  group.  It  is  very  probable,  in  fact, 
that  a great  number  of  the  creatures,  still  included  in  this  division  by  naturalists,  will 
prove,  on  further  investigation,  to  be  vegetable  organisms. 

The  reproduction  of  these  animals  is  generally  effected  by  the  division  of  the  sub- 
stance of  the  creature  itself.  In  some  instances  two  of  them  combine  to  form  a single 
cell,  which  afterwards  splits  up  to  allow  the  escape  of  a number  of  young  cells.  The 
division  always  commences  in  the  nucleus  above-mentioned. 

Some  Protozoa  are  also  propagated  by  the  division  of  their  substance  in  a different 

manner.  A small  bud  shoots  out  from  some  portion  of  the  body,  which  gradually 
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becomes  developed  until  it  resembles  its  parent,  when  it  is  usually  cast  off  to  shift  for 
itself. 

Many  of  these  animals,  simple  as  they  may  appear,  have  yet  the  faculty  of  pro- 
ducing a shelly  covering  for  the  support  and  protection  of  their  gelatinous  bodies  ; and 
these  are  not  without  their  importance  in  the  geological  history  of  our  planet.  The 
chalk  hills,  whose  cliffs  are  so  characteristic  of  the  south-eastern  coast  of  this  country, 
consist  almost  entirely  of  the  shelly  coats  of  innumerable  multitudes  of  these  minute 
creatures. 

The  sponges,  perhaps  the  lowest  forms  in  which  animal  existence  is  presented  to 
our  observation,  are  to  be  placed  in  this  division,  as  they  are  also  found  to  consist 
essentially  of  an  aggregation  of  nucleated  cells.  It  has  often  been  considered  doubtful 
whether  these  creatures  are  really  animal  organisms,  as  in  many  points,  and  especially 
in  their  mode  of  propagation,  they  very  closely  resemble  the  lowest  forms  of  plants. 
Their  true  nature  has  long  been  a moot-point  with  naturalists ; and  by  some  zoo- 
logists they  are  altogether  rejected  from  the  animal  kingdom,  although  the  most 
recent  researches,  and  especially  those  of  M.  Laurent,  and  of  Mr.  Carter,  appear  to 
establish  their  animal  nature  beyond  a doubt. 

Division. — The  Protozoa  are  divided  into  three  classes.  In  the  first,  to  which 
the  name  of  Rhizopoda  has  been  given,  the  body  is  composed  entirely  of  the  gelati- 
nous matter  above  mentioned.  The  surface  is  not  furnished  with  cilia,  motion  being 
effected  by  the  extension  of  portions  of  the  substance  into  filaments  or  processes  of  ( 
various  forms.  These  creatures  are  either  solitary  or  aggregated.  In  the  latter  case 
the  compound  animal  is  inclosed  in  a chambered  shell,  each  individual  cell-body  occu- 
pying its  own  chamber. 

The  second  class,  including  the  sponges,  consists  entirely  of  associated  cell  animals  ; 
the  individual  cells  resembling  those  of  the  preceding  class  in  their  power  of  extending  1 
the  substance  of  their  bodies  in  all  directions ; but  in  this  class  they  are  united  by  a 
mucilaginous  intercellular  substance,  and  supported  upon  a horny  framework.  From 
the  masses  formed  by  these  creatures  being  perforated  in  every  part  with  minute  orifices, 
they  have  received  the  denomination  of  Porifera. 

The  animals  constituting  the  third  class  of  the  Protozoa  have  been  called  Infusoria,  I 
from  the  circumstance  that  they  were  originally  discovered  in  infusions  of  vegetable 
matter  exposed  to  the  air  for  a short  time.  They  are  generally  solitary  unicellular 
animals,  and  differ  from  the  Rhizopoda  in  having  the  outer  surface  of  the  body  of  a 
somewhat  firmer  consistence  than  the  rest  of  their  substance.  They  are  usually  fur-  j 
nishcd  with  a mouth,  and  their  movements  are  effected  by  means  of  cilia,  or  of  one  or 
more  long  filiform  appendages  attached  to  one  extremity  of  the  body. 

Class  I. — Rhizopoda. 

In  the  deposit  formed  at  the  bottom  of  fresh-water  ponds,  we  may  often  meet  with  | 
a singular  minute  gelatinous  body,  which  constantly  changes  its  form  even  under  our 
eyes,  and  moves  about  in  its  native  element  by  means  of  finger-like  processes,  which  it 
appears  to  have  the  power  of  shooting  out  from  any  part  of  its  substance.  This  shape- 
less gelatinous  mass  is  an  animal,  the  Amxba  diffluens  (Fig.  9),  well  known  to  micro- 
scopic observers  under  the  name  of  the  Proteus,  from  the  continual  changes  of  shape 
which  it  presents  to  our  notice.  It  consists  entirely  of  tho  granular  gelatinous  matter 
already  mentioned  as  sarcode , and  appears  to  be  nearly  homogeneous  in  its  texture  : that 
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Fig.  9. — Amoeba,  380  diameters. 


is  to  say,  the  outer  surface  exhibits  no  signs  of  being  bounded  by  any  distinct  mem- 
brane or  layer  of  a firmer  consistence  than  the  rest 
of  the  body. 

With  the  exception  of  the  pulsating  clear 
space,  which  has  already  been  referred  to  as  appa- 
rently constituting  the  first  traces  of  a circu- 
latory system,  and  the  nucleus,  ■which,  as  we 
have  seen,  is  so  essential  a portion  of  the  Pro- 
tozoan animal,  no  indications  of  any  internal 
organization  are  to  be  recognised  in  this  creature  ; 
for  it  possesses  neither  mouth  nor  intestinal  canal. 

It  is  not  to  be  supposed,  however,  that  the  animal 
keeps  a perpetual  fast,  or  that  its  food  is  entirely 
of  a fluid  nature.  On  the  contrary,  it  appears  to 
be,  in  its  small  way,  of  an  exceedingly  voracious 
disposition,  seizing  upon  any  minute  aquatic  ani- 
mals or  plants  that  may  come  in  its  way,  and  ap- 
propriating them  to  the  nutrition  of  its  own  gelatinous  person.  The  mode  in  which  this 
tender  and  apparently  helpless  creature  effects  this  object  is  very  remarkable.  The  gela- 
tinous matter  of  which  it  is  composed  is  capable,  as  we  have  seen,  of  extension  in  every 
direction  ; accordingly,  when  the  Amoeba  meets  with  anything  that  it  regards  as  suitable 
for  its  support,  the  substance  of  the  creature,  as  it  were,  grows  round  the  object  until 
this  is  completely  inclosed  within  the  body,  when  it  is  gradually  dissolved.  The  sub- 
stances swallowed,  if  such  a term  be  admissible,  by  this  hungry  mass  of  jelly,  are  often 
so  large,  that  the  creature  itself  only  seems  to  form  a sort  of  gelatinous  coat  inclosing 
its  prey ; an  instance  of  this  is  shown  at  d in  the  above  figure. 

This  curious  animal  presents  us  with  the  essential  characters  of  the  class  Rhizopoda 
in  their  simplest  form.  All  the  other  members  of  the  class  resemble  it  in  the  texture 
of  the  body,  and  in  the  mode  by  which  progression  and  nutrition  are  effected,  however 
they  may  differ  in  other  respects.  In  many  cases,  indeed  in  the  majority,  the  creatures 
are  inclosed  in  a shell  or  shield,  from  which  the  filamentous  processes  above  described 
a3  the  means  by  which  motion  is  effected,  are  protruded  through  one  or  more  holes 
pierced  in  the  shell  for  this  purpose.  These  processes  themselves  vary  very  considerably 
in  form,  being  sometimes  thick  and  finger-like,  as  in  the  Amoeba ; in  other  instances 
thinner,  variously  branched,  and  often  most  intricately  anastomosed. 

The  Rhizopoda  are  all  aquatic  animals.  Some  live  in  fresh  water,  but  by  far  the 
greater  number  inhabit  the  sea.  Although  a few  of  thorn,  like  the  Amoeba,  are  solitary, 
the  class  consists  principally  of  associated  animals  ; that  is  to  say,  of  masses  of  indi- 
viduals, forming,  as  it  were,  a common  body,  but  each  still  retaining  its  independent 
existence. 

This  difference  of  habit  affords  us  the  means  of  dividing  this  class  into  two  orders. 
The  first,  the  Monosomatia , contains  those  Rhizopoda  which  only  consist  of  a single 
animal ; they  are  either  entirely  naked  or  inclosed  in  a capsulo  with  a single  opening 
for  the  extrusion  of  the  motor  filumonts. 

Of  the  naked  forms,  constituting  the  family  Proteidce , wo  havo  already  had  an 
example  in  the  Amoeba ; and  the  other  members  of  the  group  present  very  similar 
characters. 

The  solitary  Rhizopoda , furnished  with  a homy  shell  or  capsule,  forming  a more  Qi 
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Fig.  10. — Difflugia  Globulosa, 
300  diameters. 


less  complete  case  for  the  animal,  constitute  the  family  Arcellida.  The  filamentous 
processes  by  which  motion  is  effected  are  protruded  from  a single  aperture.  These 
filaments  are  often  much  branched  ; they  may  be  seen  under  the  microscope  gradually 
extending  themselves,  like  streams  of  very  soft  gelatinous  matter,  which  divide  and 
subdivide  in  every  direction.  In  the  genus  Arcella , from  which  the  family  derives  its 
name,  the  shell  is  somewhat  of  a bell-shape,  with  a very  large  round  opening.  In 
Euglypha  it  is  of  an  oval  or  flask-like  form,  with  the  opening  at  the  smaller  end.  In 
this  genus  the  shell  appears  as  though  formed  of  a sort  of  mosaic  of  small  homy  pieces. 
In  Difflugia  (Fig.  10),  the  shell  is  often  glo- 
bular. 

The  animals  constituting  the  second  order, 
the  Polythalamia,  are  all  inclosed  in  calcareous 
shells.  These  creatures  are  social ; the  shells 
consisting  of  a series  of  distinct  chambers, 
which  sometimes  communicate  one  with  another, 
and  sometimes  appear  to  be  completely  closed 
up ; each  of  them  is  supposed  to  contain  a 
separate  and  probably  independent  animal.  It 
s not  improbable,  however,  that  the  individual 
animals  may  be  so  connected  with  each  other, 
through  the  medium  of  the  openings  communi- 
cating between  the  cells,  as  to  constitute  a 
common  mass,  with  which  each  animal  is  partially  amalgamated. 

In  some  instances  each  chamber  of  the  common  shell  presents  only  a single 
external  opening ; hut,  as  a general  rule,  the  substance  of  the  shell  is  pierced,  like  a sieve, 
with  numerous  minute  pores,  through  which  very  delicate  filaments  are  protruded. 

All  the  Polythalamia  inhabit  the  sea ; and  frequently  occur  in  such  great  numbers 
that  the  fine  calcareous  sand  which  constitutes  the  sea-shore,  in  many  places,  consists 
almost  entirely  of  their  microscopic  coats.  At  former  periods  of  the  earth’s  history 
they  existed  in  even  greater  profusion  than  at  present ; and  their  fragile  shells  form  the 
principal  constituents  of  several  very  important  geological  formations.  Thus  the  chalk 
appears  to  consist  almost  entirely  of  the  shells  of  these  animals,  either  in  a perfect  state, 
or  worn  and  broken  by  the  action  of  the  waves  ; and  they  occur  in  great  quantities  in 
the  marly  and  sandy  strata  of  the  tertiary  epoch.  The  stone  which  is  universally 
employed  in  Paris  as  a building  stone  is  almost  entirely  composed  of  the  fossil  shells  of 
an  animal  belonging  to  this  order,  the  Miliola;  so  that  this  great  city,  of  which  its  inhabi- 
tants used  to  say  that  he  who  had  not  seen  Paris  had  seen  nothing,  owes  its  architectural 
beauties,  at  all  events,  to  these  minute  creatures,  of  which  many  thousands  would 
scarcely  weigh  an  ounce.  Lamarck,  the  great  French  naturalist,  in  referring  to  this 
circumstance,  observes — “We  scarcely  condescend  to  examine  microscopic  shells,  from 
their  insignificant  size  ; hut  we  cease  to  think  them  insignificant  when  we  reflect  that 
it  is  by  means  of  the  smallest  objects  that  nature  everywhere  produces  her  most  remark- 
able and  astonishing  phenomena.  Whatever  she  may  seem  to  lose  in  point  of  volume, 
in  the  production  of  living  bodies,  is  amply  made  up  by  the  number  of  the  individuals 
which  she  multiplies,  with  admirable  promptitude,  to  infinity.  The  remains  of  such 
minute  animals  have  contributed  much  more  to  the  mass  of  materials  which  compose 
the  exterior  crust  of  the  globe,  than  the  bones  of  elephants,  hippopotami,  and 
whales.” 
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From  the  extremely  elegant  structure  of  the  shells  of  these  ammais,  M.  Alcide 
d’Orbigny,  who  was  the  first  to  call  the  attention  of  modern  naturalists  to  them,  was 
led  to  regard  them  as  microscopic  forms  of  Cephalopodous  Mollusca,  as  they  presented 
at  first  sight  a considerable  resemblance,  on  a small  scale,  to  the  chambered  shells 
formed  by  many  of  those  creatures.  By  M.  d’  Orbigny,  and  many  subsequent  naturalists, 
they  were  accordingly  arranged  in  the  class  of  Cephalopoda , with  animals  possessing  at 
least  as  high  a degree  of  organization  as  some  of  the  lower  Vertebrata ; and  it  was  not 
until  the  year  1835  that  the  researches  of  M.  Dujardin — since  amply  confirmed  by  other 
observers — showed  that  the  creatures  to  which  these  shells  owed  their  construction  were 
very  nearly  allied  to  the  Amoeba.  Nearly  two  thousand  species  of  these  microscopic 
shells  have  been  described ; but  it  is  probable  that  many  of  these  will  be  found,  on 
further  investigation,  to  be  only  forms  of  the  same  animal  in  various  stages  of  develop- 
ment. They  have  been  divided  into  several  families,  characterized  by  the  arrangement 
of  the  chambers  constituting  the  shell. 

In  one,  the  Stichostegidce,  the  chambers  are  placed  end  to  end  in  a row,  so  as  to  form 
a straight  or  but  slightly  curved  shell  (Fig.  11).  In  the  second  family,  the  Enalloste- 
gidee,  the  chambers  are  arranged  alternately  in  two  or  three  parallel  lines  ; and  as  the 
construction  of  the  shell  is  always  commenced  with  a single  small  chamber,  the  whole 
necessarily  acquires  a more  or  less  pyramidal  form  (Fig  12).  The  third  family,  the 
Helicostegidce,  presents  us  with  some  of  the  most  beautiful  forms  that  we  meet  with  in 
these  shells  (Fig.  13).  They  commence  by  a small  central  chamber;  and  each  of  the  sub- 


Fig.  11.  Nodosaria.  Fig.  12.  Textularia.  Fig.  13.  Polystomella. 

sequent  chambers,  which  are  arranged  in  a spiral  form  so  as  to  give  the  entire  shell  much 
the  aspect  of  a minute  flattened  snail,  is  larger  than  the  one  preceding  it.  It  is  in  this 
family  that  we  find  the  nearest  approach,  in  external  form,  to  the  large  chambered  shells 
of  the  Cephalopodous  Mollusca,  of  which  tho  Nautilus  and  tho  Argonaut  are  examples. 
The  fourth  family,  the  Entomoslegid<e,  stand  in  the  same  relation  to  the  preceding,  as 
the  Enalloiiegida  to  the  8tichostcgid<e  ; that  is  to  say,  tho  chambers  are  also  arranged  in 
a spiral  form,  but  in  a double  series.  A fifth  family  includes  those  shells  in  which  tho 
chambers  are  arranged  round  a common  perpendicular  axis  in  such  a manner  that  each 
chamber  occupies  the  entire  length  of  the  shell.  Tho  orifices  of  the  chambers  aro  placed 
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alternately  at  each  end  of  the  shell,  and  furnished  with  a curious  tooth  or  process.  The 
Miliola,  already  mentioned  as  constituting  the  Parisian  building  stone,  will  serve  as  an 
example  of  this  family. 

It  is  probable,  although  by  no  means  certain,  that  the  animals  whose  fossil  shells, 
termed  Nummulites,  arc  found  in  great  quantities  in  the  chalk  and  lower  tertiary  strata, 
are  also  to  be  regarded  as  members  of  this  class.  No  living  example  of  this  form  of 
animal  has  yet  been  met  with  ; but  in  a fossil  state  whole  mountains  in  the  neighbour- 
hood of  the  Mediterranean  consist  almost  entirely  of  their  shells  ; and  the  Pyramids  of 
Egypt,  which  have  been  reckoned  amongst  the  wonders  of  the  world  from  very 
remote  ages,  are  chiefly  built  with  a limestone  that  is  almost  entirely  composed  of 
Nummulites.  In  the  time  of  Strabo  it  appears  that  the  number  of  these  fossils  in  the 
stones  of  the  Pyramids  had  already  attracted  attention ; and  he  tells  us  that  the 
then  commonly  received  opinion  with  regard  to  them  was,  that  they  were  the 
petrified  remains  of  the  lentils  which  had  been  used  as  food  by  the  workmen  employed 
in  the  construction  of  these  vast  edifices.  Herodotus  also  notices  the  occurrence  of 
these  fossils  in  the  Pyramids,  and  gives  the  above  explanation  of  their  origin. 


Class  II. — Porifera,  or  Sponges. 

Although  these  animals  are  generally  regarded,  and  perhaps  justly,  as  standing  on 
a sort  of  debateable  ground  between  the  animal  and  vegetable  kingdoms,  or  at  all  events 
as  occupying  a frontier  station  in  the  former  and  approaching  more  closely  to  plants 
than  any  other  animated  heings,  we  have  thought  it  better  to  defer  the  description  of 
their  singular  structure  and  history  until  the  completion  of  that  of  the  Jildzopoda ; 
not  that  the  Sponges  are  necessarily  to  be  regarded  as  more  highly  organized  than  the 
animals  belonging  to  that  class ; but  because  many  points,  in  their  structure  and  de- 
velopment, are  rendered  far  more  clear  by  a previous  knowledge  of  such  creatures  as  the 
Amoeba  and  its  allies. 

Sponge,  in  the  state  in  which  we  usually  see  it,  consists  of  a congeries  of  homy 
filaments,  interlaced  in  every  direction  so  as  to  form  a most  intricate  network 

of  intercommunicating  cells.  According  to 
some  observers,  these  filaments  are  hollow, 
constituting,  in  fact,  so  many  homy  tubes ; 
but  the  researches  of  Dujardin  and  of  Mr. 
Bowerbank  tend  to  prove  that  this  view  was 
erroneous,  and  that  the  threads  of  which 
sponge  is  composed  are  solid  throughout. 

Imbedded  in  these  threads,  in  the  ma- 
jority of  sponges,  are  a number  of  very 
minute  needle-shaped  siliceous  or  calcareous 
particles  of  various  forms ; these  are  called 
spicula  (Fig.  14).  In  most  cases,  the  spicula 
are  simply  of  an  acicular  form,  slender  and 
cylindrical,  and  pointed  at  both  ends.  In 
other  instances  they  have  a small  knob  at 
one  end,  whilst  the  opposite  extremity  is 
pointed,  giving  them  exactly  the  appear- 
ance of  minute  pins ; in  others  again,  we  find  one  end  transformed  into  a fork  with 
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two  or  even  three  prongs ; or  the  whole  spiculum  consists  of  three  or  four  spines  of 
equal  length. 

In  spite  of  their  excessive  minuteness,  these  spicula  appear  to  he  really  small  tubes, 
closed  at  both  ends  ; for,  according  to  Dr.  Grant,  to  whose  researches  we  are  indebted 
| for  much  valuable  information  upon  the  structure  and  physiology  of  these  simple  crea.- 
| tures,  “ when  the  spicula  are  examined  through  the  microscope,  after  exposure  to  heat, 
we  distinctly  perceive  a shut  cavity  within  them,  extending  from  the  one  point  to  the 
other ; and  on  the  inflated  part  of  each  spiculum  we  observe  a ragged  opening,  as  if  a 
portion  had  been  driven  out  by  the  expansion  of  some  contained  fluid.  In  those  spi- 
cula which  had  suffered  little  change  of  form  by  their  incandescence,  I have  never  failed 
to  observe  the  same  cavity  within,  extending  from  one  end  to  the  other,  and  a distinct 
open  rent  on  their  side,  by  which  the  contained  matter  has  escaped  before  the  usual 
• ■ globular  distension  had  taken  place.” 

This  framework,  with  its  contained  spicula,  is,  however,  only  a sort  of  horny  ske- 
leton, on  which  the  true  living  portion  of  the  sponge  is  supported.  This  consists  of  a 
coating  of  gelatinous  matter,  which  is  spread  over  all  the  fibres  of  the  reticulated 
skeleton ; its  consistence  is  very  like  that  of  the  white  of  an  egg,  and  it  runs  freely 
away  from  the  sponge  when  the  latter  is  taken  out  of  the  water. 

But  when  examined  under  the  microscope,  this  gelatinous  coating  is  found  to  con- 
sist entirely  of  an  immense  number  of  aggregated  sarcode-cells,  exactly  resembling  the 
animal  described  under  the  name  of  Amoeba,  as  the  simplest  type  of  the  Rhizopoda. 
Like  that  curious  creature,  each  of  these  cells  appears  to  possess  a perfectly  independent 
existence  ; each  presents  one  or  more  contractile  spaces ; and  even  when  detached  from 
the  mass  of  its  fellows,  enjoys  the  faculty  of  motion  by  the  extension  of  its  substance 
in  various  directions.  Such,  at  least,  is  the  case  in  the  fresh-water  sponges,  or  Spon- 
gilloe,  the  history  of  which  has 
been  most  admirably  detailed  by 
Mr.  II.  J.  Carter,  of  Bombay, 
from  whose  memoirs  the  follow- 
ing particulars,  as  to  the  structure 
and  development  of  these  crea- 
tures, are  principally  derived  : — 

“ The  sarcode  cells  above- 
mentioned  are  imbedded  in  an 
1 intercellular  substance,  to  which 
the  horny  framework  supporting 
the  sponge  appears  to  owe  its 
i origin.  The  cells,  whilst  still 
! imbedded  in  this  mucilaginous 
substance,  are  constantly  changing  their  form  ; and  as  when  separated  from  the  common 
j mass  they  are  seen  to  take  nutritive  substances  into  their  bodies  in  the  same  manner 
! as  the  Amcr.ba,  it  is  vory  probable  that  the  same  phenomena  occur  when  the  creatures 
! are  still  in  situ. 

A glance  at  a piece  of  common  sponge  will  show  that  its  surface  is  everywhere 
perforated  with  an  infinite  number  of  minute  holes,  amongst  which  a considerable 
j number  of  large  openings  arc  scattered.  When  a sponge  is  examined  in  a living  state, 
a rapid  stream  of  water  may  be  observed  issuing  constantly  from  tlicso  larger  orifices. 
This  excurrent  stream  of  water  is  rendered  observable  by  the  fact  that  it  bears  with  it 


Fig-.  16. — Section  of  a Living  Sponge. 
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a number  of  minute  particles  from  the  interior  of  the  sponge  (Fig.  16).  This  water  is  j 
imbibed  through  the  minute  pores  distributed  in  such  profusion  over  the  entire  surface  , 
of  the  sponge ; after  passing  through  these,  and  traversing  the  cavities  formed  in  every 
direction  by  the  reticulated  structure  of  the  mass,  it  is  collected  into  canals,  by  which 
it  is  finally  conducted  to  the  larger  openings  of  the  surface. 

The  primary  objects  of  this  continual  flow  of  water  through  the  substance  of  the 
sponge  appear  to  be  two-fold ; first,  the  conveyance  to  the  individual  cells  of  which  the 
living  portion  of  the  sponge  consists,  which  may  be  regarded  as  so  many  stationary 
animalcules,  the  minute  particles  of  nutritive  matter  necessary  for  their  support  and 
that  of  the  general  mass  ; and,  secondly,  the  removal  of  faecal  matter  from  the  interior 
of  the  sponge.  But  nutrition  and  the  removal  of  effete  materials  are  not  the  only 
purposes  to  which  it  is  applied— respiration,  which,  judging  from  analogy,  is  as 
necessary  to  the  sponges  as  to  other  animals,  must  be  effected  by  the  medium  of 
this  current ; and  it  also  fulfils  a very  important  part  in  the  propagation  of  the 
species. 

But  although  the  imbibition  and  expulsion  of  water  by  the  sponges  has  long  been 
known,  its  cause  long  evaded  the  most  persevering  scrutiny  of  zoologists.  By  the 
older  writers  it  was  believed  that  the  sponge  possessed  the  power  of  sucking  in  the 
water  through  the  larger  orifices,  and  expelling  it,  after  the  lapse  of  a certain  time, 
through  the  same  openings  by  which  it  had  penetrated  its  substance.  Thus  Linnaeus 
says — “ Spongia  foraminibus  respirat  aquam.”  Dr.  Grant,  however,  a good  many 
years  since  showed  that  the  currents  were  continuous,  and  in  one  direction,  although 
he  failed  to  ascertain  the  means  by  which  the  motion  of  the  fluid  was  produced.  The 
opinion  generally  entertained,  and  indeed  the  only  one  by  which  this  phenomenon 
could  be  at  all  accounted  for,  attributed  the  production  of  the  current  to  the  action  of 
cilia ; and  this  view  has  recently  been  confirmed  by  some  interesting  observations  of 
Mr.  Bowerbank’s,  upon  a very  curious  species  of  sponge,  the  Grantia  compressa 
(Fig.  17),  not  uncommon  upon  some  parts  of  our  coasts. 

This  little  sponge  consists  of  a 
sort  of  white  bag,  formed  of  a thin 
spongy  tissue,  suspended  by  a nar- 
row base,  but  exhibiting  great 
variety  in  form.  In  its  simplest 
state  it  is  a small  fusiform  sac  (a), 
with  a single  large  opening  at  the 
apex ; but  when  larger  it  acquires 
a more  or  less  triangular  pentagonal 
or  hexagonal  form,  with  a large 
opening  at  each  of  the  angles.  The 
general  surface,  as  in  all  sponges, 
is  perforated  with  innumerable 
minute  pores,  through  which  the 
water  passes  into  the  internal  ca- 
vity, whence  it  is  expelled  through 
the  larger  openings.  On  cutting 
open  this  sponge,  and  examining  it  with  a magnifying  power  of  about  500  diameters, 
Mr.  Bowerbank  found  its  inner  surface  to  consist  of  a number  of  angular  cells,  formed 
by  triradiatc  spicula,  and  terminated  by  a sort  of  perforated  diaphragm,  through  which 


Fig.  17. — Grantia  compressa. 
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the  cilia  could  be  seen  in  action.  To  obtain  a transverse  section  of  the  substance  of  the  ! 
sponge,  he  was  compelled  to  tear  it  across  as  carefully  as  possible,  and  to  examine  the  j 
torn  edges,  when  he  found  that  a chamber  extended  from  the  diaphragm  just  mentioned 
to  immediately  within  the  incurrent  orifices  ; this  was  lined  with  tesselated  cells,  many 
of  which  apparently  bore  very  long  ciliary  organs,  constantly  waving  to  and  fro,  in 
spite  of  the  rather  rough  treatment  to  which  they  had  been  subjected.  The  cells,  when 
detached  from  the  parent  mass,  still,  in  many  cases,  retain  the  organs  by  which  this 
motion  in  the  water  is  produced.  In  this  state  they  bear  a considerable  resemblance  to 
some  infusorial  animalcules  furnished  with  a long  filiform  appendage. 

The  propagation  of  the  sponge  is  effected  in  various  ways.  In  some  cases,  little 
ciliated  gemmules  are  produced  in  the  gelatinous  mass  coating  the  fibres  of  the  sponge  ; 
and  after  a certain  period,  becoming  detached  from  the  parent,  are  borne  out  through 
the  large  orifices  by  the  action  of  the  current  already  described.  After  this  exclusion 
they  swim  about  for  some  time,  presenting  a pretty  close  resemblance  to  some  of  the 
infusorial  animalcules.  But  this  life  of  freedom  is  not  of  very  long  duration  ; the  little 
gemmule  selects  its  place  of  attachment,  fixes  itself,  and  gradually  becomes  developed 
into  a perfect  sponge. 

In  the  Spongilla,  a somewhat  different  mode  of  reproduction  occurs.  Seed-like 
bodies  are  produced  in  the  substance  of  the  sponge,  and  always  in  the  central  or  first- 
formed  portion.  These,  in  their  earliest  stages,  consist  of  several  cells,  merely  united 
together  into  a globular  or  ovoid  mass,  lying  freely  in  cavities  of  the  substance  of  the 
sponge.  By  degrees  this  mass  of  cells  acquires  a more  definite  form,  and  becomes 
enveloped  in  a capsule,  on  the  surface  of  which,  after  a time,  a finer  crust  of  silicious 
spicula  is  developed  (Fig.  18). 

The  spicula  vary  in  form  in  the  different  species  of  Spongilla ; in  that  from  which  j 
the  annexed  figures  are  derived,  they 
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the  largest  of  them  not  measuring  more  than  1 -3000th  of  an  inch  in  diameter.  In 
form  they  present  some  resemblance  to  the  corpuscles  of  the  blood.  In  a few  days  the 
germs  arc  found  to  have  collected  into  separate  groups,  each  inclosed  in  a mucilaginous 
substance.  From  these  germs  active  animalcules  are  produced,  exactly  resembling  the 
cells  of  which  the  gelatinous  substance  of  the  mature  sponge  is  composed,  and  possessing 
the  same  power  of  locomotion  by  the  extension  of  different  parts  of  the  body,  even  in  a 
greater  degree.  These  creatures,  in  fact,  exhibit  considerable  activity;  and  during 
progression  their  bodies  often  assume  the  most  fantastic  forms.  Their  appetite  also 
appears  to  be  of  the  most  voracious  description.  Of  this  Mr.  Carter  relates  several, 
ourious  instances ; in  one  case  he  “ saw  one  of  these  proteans  approach  a gelatinous 
body,  something  like  a sluggish  or  dead  one  of  its  own  kind,  and  equal  to  itself  in  size  ; 
and  having  lengthened  itself  out  so  as  to  encircle  it,  send  processes  over  and  under 
it  from  both  sides,  which,  uniting  with  each  other,  at  last  ended  in  a complete  approxi- 
mation of  the  two  opposite  folds  of  the  cell- wall,  throughout  their  whole  extent,  and  in 
the  inclosure  of  the  object  within  the  duplicature.  Even  while  the  protean  was  thus 
spreading  out  its  substance  into  a mere  film,  to  surround  so  large  an  object,  a tubular 
prolongation  was  sent  out  by  it  in  another  direction,  to  seize  and  inclose  in  the  same 
way  a large  germ  which  was  lying  near  it.  After  having  secured  both  objects,  the 
protean  pursued  its  course  rather  more  slowly  than  before,  but  still  shooting  out  its 
dentiform  processes  with  much  activity.  It  took  about  three  quarters  of  an  hour  to 
perform  these  two  acts.” 

Not  unfrequently  combats  take  place  between  two  of  these  singular  creatures,  when, 
if  the  size  of  the  combatants  be  nearly  equal,  they  merely  twist  about  for  a short  time 
and  then  separate  ; but  if  there  be  any  great  disparity  in  bulk,  the  larger  one  swallows 
up  his  antagonist  without  remorse.  On  one  occasion  Mr.  Carter  saw  a large  protean 
seize  a small  one  with  its  finger-like  processes,  and  pass  it  under  its  body,  so  that  the 
little  one  lay  between  the  body  of  its  captor  and  the  glass  in  which  they  were  both 
inclosed.  “ For  a moment,”  says  Mr.  Carter,  “ the  small  protean  remained  in  this 
position,  when  the  cell-wall  raised  itself  over  it  in  the  form  of  a dome,  in  which  so- 
formed  cavity  the  little  protean  began  to  crawl  round  and  round  to  seek  for  an  exit ; 
gradually,  however,  the  cell-wall  closed  in  beneath  it  in  the  manner  of  a sphincter,  and 
it  was  carried  up,  as  it  were,  into  the  interior  of  the  cell,  securely  inclosed  in  a globular 
transparent  cavity  resembling  a hyaline  vesicle,  but  much  larger.” 

The  gelatinous  matter  with  which  these  groups  of  germs  are  invested  appeal's  to  be 
identical  with  the  intercellular  substance  of  the  mature  sponge.  After  a time,  threads 
of  it  begin  to  extend  in  straight  lines  on  the  surface  of  the  glass,  and  connect  the  different 
masses  of  germ-cells. 

The  curious  phenomena  just  described — indicating  a much  higher  degree  of  vital  power 
than  we  should  at  first  sight  be  disposed  to  attribute  to  such  an  apparently  inert  mass 
as  a sponge — are  produced  in  a somewhat  artificial  manner ; although  there  is  every 
reason  to  believe  that  the  same  thing  takes  place  naturally,  and  that  at  certain  seasons 
the  waters  inhabited  by  the  Spotigillce  must  swarm  with  germs  escaped  from  their  cells, 
and  only  seeking  a suitable  support  on  which  to  be  developed  into  sponges.  But  it 
appears  that  the  seed-like  bodies  possess  yet  another  mode  of  development ; for  if  one 
of  them,  when  mature,  be  placed  in  water,  it  attaches  itself  to  the  surface  of  the  vessel 
which  contains  it  by  means  of  a substance  that  issues  through  the  opening  in  the  capsule 
already  mentioned.  In  this  substance,  when  examined  by  the  microscope,  cells  similar 
to  those  existing  in  the  perfect  sponge  may  be  recognised,  and  the  mass  gradually 
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becomes  developed  iuto  a compound  creature  resembling  the  parent  from  which,  it 
sprung. 

As  might  be’expccted  from  the  structure  of  these  animals,  they  manifest  but  little 
indication  of  any  general  sensibility.  It  has  indeed  been  stated  that  a shock,  by  which 
the  entire  mass  is  simultaneously  affected,  will  produce  a very  distinct  effect  upon  it. 
Thus  it  is  said  that  if  a piece  of  the  Spongilla  be  allowed  to  fall  into  water  from  the 
height  of  a few  inches,  or  otherwise  exposed  to  the  influence  of  a sudden  shock,  the 
prominent  portions  in  which  the  vents  are  situated  immediately  contract  very  consi- 
derably, until  the  orifices  are  nearly  closed.  Other  observers  have  declared  that 
although  no  movement  of  contraction  may  be  visible  in  a sponge,  yet  when  the  hand 
is  laid  upon  it  under  water  a peculiar  tingling  sensation  is  felt — due,  they  suppose,  to 
some  movement  in  the  individual  particles  constituting  its  mass.  This  is  rendered 
more  probable  by  the  consideration  of  the  structure  of  the  gelatinous  coating  of  the 
sponge  as  already  described. 

Sponges  grow  attached  to  almost  everything  which  may  serve  them  as  a point  of 
support,  whether  fixed  or  floating  ; some  cover  rocks,  shells,  and  other  submarine 
objects,  with  a close  spongy  incrustation ; whilst  others  shoot  up  a branched  stem  into 
the  water ; and  others  again  hang  freely  from  the  seaweeds  floating  in  the  ocean. 
Sometimes  they  select  very  unexpected  objects  on  which  to  take  up  their  abode.  Thus, 
in  one  case  recorded  by  Dr.  Johnston  in  his  “Natural  History  of  British  Sponges,”  a 
specimen  of  the  Haliclumdria,  oculata , a sponge  not  uncommon  on  some  parts  of  the 
! British  coasts,  was  found  growing  from  the  back  of  a small  live  crab — “ a burden,” 
says  the  learned  Doctor,  “apparently  as  disproportionate  as  was  that  of  Atlas, — and  yet 
the  creature  has  been  seemingly  little  inconvenienced  with  its  arboreous  excrescence  ; 

1 for  it  is  big  with  spawn  in  a state  nearly  ready  for  laying  ! Indeed  the  protection  and 
safety  which  the  crab  would  derive  from  the  sponge  might  more  than  compensate  the 
hindrance  thus  opposed  to  its  freedom  and  activity.  When  at  rest  its  prey  might 
i seek  without  suspicion  the  shelter  afforded  amid  the  thick  branches  of  the  sponge, 
and  become  easy  captives ; while,  when  in  motion,  scarce  an  enemy  could  recognize 
it  under  such  a guise,  and  the  boldest  might  be  startled  at  the  sight  of  such  a 
| monster.” 

Not  the  least  wonderful  circumstance  connected  with  the  history  of  the  sponges  is 
the  power  possessed  by  certain  species  of  boring  into  substances,  the  hardness  of  which 
might  be  considered  as  a sufficient  protection  against  such  apparently  contemptible 
| foes.  Shells,  both  living  and  dead,  coral,  and  even  solid  rocks,  are  attacked  by  these 
humble  destroyers,  gradually  broken  up,  and,  no  doubt,  finally  reduced  to  such  a state 
as  to  render  substances  which  would  otherwise  remain  dead  and  useless  in  the  economy 
of  nature  available  for  the  supply  of  the  necessities  of  other  living  creatures. 

These  boring  sponges  constitute  the  genus  Clionn,  and  some  allied  genera.  They 
are  branched  in  their  form,  or  consist  of  lobes  united  by  delicate  stems  ; they  all  bury 
themselves  in  shells  or  other  calcareous  objects,  preserving  their  communication  with 
the  water  by  means  of  perforations  in  the  outer  wall  of  tho  shell.  The  mechanism  by 
which  a creature  of  so  low  a typo  of  organization  contrives  to  produce  such  remarkable 
effects  i3  still  doubtful,  from  the  great  difficulties  which  lie  in  the  way  of  coming  to 
any  satisfactory  conclusions  upon  the  habits  of  an  animal  that  works  so  completely 
in  the  dark  as  the  Cliona — it  will  probably  long  remain  so.  Mr.  Hancock,  to  whom  wo 
are  indebted  for  a valuable  memoir  upon  the  boring  sponges,  published  in  the  “Annals 
and  Magazine  of  Natural  History,”  attributes  their  excavating  power  to  the  presence  of  ! 
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a multitude  of  minute  silicious  crystalline  particles  adhering  to  the  surface  of  the 
sponge  ; these  he  supposes  to  he  set  in  motion  by  some  means  analogous  to  ciliary 
action.  In  whatever  way  this  action  may  be  produced,  however,  there  can  be  no 
doubt  that  these  sponges  are  constantly  and  silently  affecting  the  disintegration  of 
submarine  calcareous  bodies — the  shelly  coverings,  it  may  be,  of  animals  far  higher  in 
organization  than  they ; nay,  in  many  instances,  they  prove  themselves  formidable 
enemies  even  to  living  Moliusca,  by  boring  completely  through  the  shell.  In  this  case 
the  animal  whose  domicile  is  so  unceremoniously  invaded,  has  no  alternative  but  to 
raise  a wall  of  new  shelly  matter  between  himself  and  his  unwelcome  guest;  and  in 
this  manner  generally  succeeds  at  last  in  barring  him  out. 

The  sponges  vary  exceedingly  in  form ; and  even  the  same  species  often  assumes 
shapes  the  most  different  without  any  apparent  cause.  The  forms  under  which  the 
common  sponge  occur  must  be  familiar  to  all  our  readers  ; and  we  have  already  given 
an  example,  in  the  Grantia  compressa  (Fig.  17),  of  a very  different  and  singular  form. 
Other  sponges  are  arborescent,  or  at  all  events  more  or  less  branched,  like  the  Halichon- 
dria  oculata , whilst  others  are  of  a cup  shape. 

Sponges  occur  in  all  seas,  from  the  equator  to  the  poles  ; but  it  is  in  tropical  climates 
that  they  attain  their  greatest  development,  an'1  exist  in  the  greatest  abundance. 


Class  III. — Infusoria. 

General  Characters. — In  passing  from  the  consideration  of  the  preceding  classes 
to  that  of  the  present  group,  we  are  not  called  upon  to  witness  any  very  great  advance 
in  organization.  Nevertheless,  the  differences  between  the  two  classes  are  all  of  a 
nature  to  show  that  the  Infusoria  certainly  constitute  a step  in  our  progress  towards 
the  higher  forms  of  animals. 

The  microscopic  creatures  constituting  this  class  consist,  it  is  true,  of  the  same 
granular  gelatinous  matter,  or  sarcode,  which  we  have  seen  to  constitute  the  entire 
substance  of  the  Rhizopoda  ; but  this  no  longer  presents  itself  in  the  form  of  a mere 
mass  of  jelly  : each  animal  appears  to  be  inclosed  in  a membrane,  or  layer  of  matter  of 
a firmer  texture  than  the  rest  of  its  substance  ; and  motion,  which  cannot  be  effected  as 
in  the  preceding  class  by  the  mere  extension  of  portions  of  this  substance  in  any 
desired  direction,  is  now  produced  by  the  action  of  special  organs.  These  organs  are 
of  very  various  construction.  In  some  families  we  meet  with  long,  thread-like 
appendages,  which  the  animal  twitches  about  in  the  water.  These  organs  are  some- 
times single;  in  other  instances  the  animal  possesses  two  or  more  of  them.  From 
Ehrenberg  they  received  the  denomination  of  proboscis,  although  it  does  not  appear 
that  they  are  in  any  way  connected  with  the  process  of  nutrition;  and  this,  with  other 
opinions  equally  erroneous,  published  by  the  great  microscopist  of  Berlin  in  his  works 
upon  these  animals,  have  been  adopted,  without  inquiry,  by  the  generality  of  subse- 
quent writers  on  natural  history. 

The  most  usual  mode  in  which  motion  is  effected  in  the  Infusoria,  is  by  means  of 
cilia.  The  cilia  are  fine  lappets  or  hairs,  which  exist  either  scattered  or  arranged  in 
regular  series  over  the  whole  surface  of  the  body,  or  are  collected  in  considerable  num- 
bers round  the  orifice  of  the  mouth.  They  are  moveable  at  the  will  of  the  creature,  and 
serve,  according  to  circumstances,  either  as  organs  of  locomotion,  or  for  the  production 
of  whirlpools  or  eddies  in  the  water,  by  means  of  which  the  minute  particles  on  which 
the  animal  feeds  are  brought  within  its  reach.  In  some  of  the  most  highly  organised 
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creatures  of  this  class  these  ciliary  hairs  become  converted  into  moveable  bristles  and 
hooks,  by  means  of  which  the  animal  is  enabled  to  crawl  upon  fixed  objects  in  the 
water,  and  even  to  execute  distinct  leaps. 

One  striking  difference  between  the  animals  of  the  present  and  those  of  the  preceding 
classes  is,  that  whilst  in  the  latter  by  far  the  greater  part  of  the  animals  are  social  in 
their  habits,  and  in  many  cases  seem  almost  to  possess  a sort  of  common  existence,  the 
Infusoria  are  aggregated  together  in  only  a few  instances,  and  generally  consist  merely 
of  a simple  cell  with  its  nucleus.  Like  the  Rhizopoda,  many  of  these  animals  are  pro- 
vided with  a shell  or  shield ; this,  however,  is  never  of  a calcareous  nature,  but  gene- 
rally coriaceous  or  horny.  In  one  family  the  animals  are  inclosed  in  silicious  or  flinty 
cases,  of  which  great  numbers  are  to  be  met  with  in  a fossil  state  in  the  flints  which 
occur  in  such  quantities  in  the  chalk  hills. 

Elirenberg,  and  after  him  many  zoologists  who  accepted  both  his  facts  and  opinions 
without  sufficiently  examining  into  their  correctness,  attributed  to  these  minute  organ- 
isms, which  certainly  stand  in  need  of  no  fictitious  interest  to  render  their  history 
attractive  and  wonderful,  a structure  much  more  complicated  than  that  of  many  animals 
which  stand  far  higher  in  the  scale  of  organization.  By  these  naturalists  we  are  given 
to  understand  that  a number  of  small  clear  spaces,  which  are  to  be  observed  in  the 
substance  of  these  creatures,  are  in  reality  so  many  stomachs.  Some  slight  difficulty 
attached  to  this  view,  however,  as  the  most  persevering  researches  failed  in  detecting 
any  evidence  of  an  intestinal  canal  uniting  these  cavities ; and  like  many  other  con- 
clusions at  which  Ehrenberg  arrived  rather  too  hastily,  this  opinion  of  his,  with  regard 
to  the  functions  of  the  vacuoles,  or  clear  spaces  observed  in  the  bodies  of  the  Infusoria , 
has  been  disproved  on  more  careful  investigation.  Thus  these  vacuoles  are  seen  in 
many  of  these  creatures  to  pass  round  and  round  the  body,  along  with  the  rest  of  its 
contents,  in  a manner  that  renders  the  existence  of  the  intestinal  canal,  by  means  of 
which  they  were  supposed  by  Ehrenberg  and  his  followers  to  be  connected  into  one 
digestive  system,  an  utter  impossibility.  They  are  found,  in  fact,  to  consist  simply  of 
small  globules  of  fluid ; they  exist  in  those  Inf  usoria  which  are  destitute  of  a mouth, 
83  well  as  in  those  which  possess  that  organ ; and  they  may  be  seen  to  disappear  gra- 
dually as  the  fluid  which. constitutes  them  is  absorbed  into  the  gelatinous  mass  of  the 
body.  Ehrenberg,  however,  was  so  convinced  of  the  existence  of  this  alimentary 
canal,  and  of  the  stomachal  functions  of  the  vacuoles,  that  he  gave  the  name  of  Poly - 
yastrica,  or  many -stomached  animals , to  this  class ; and  even  divided  them  into  orders, 
from  the  supposed  structure  of  an  iniestine  which  no  one  has  ever  yet  succeeded  in 
discovering. 

The  mode  in  which  nutrition  is  effected  in  those  Infusoria  which  possess  a mouth 
will  clearly  show  in  what  manner  this  mistake  has  arisen.  These  creatures  feed  upon 
I small  microscopic  animals  and  plants,  and  probably  upon  such  minute  particles  of 
! decaying  animal  and  vegetable  matter  as  may  be  suspended  in  the  water  which  they 
! constantly  inhabit. 

The  mouth  is  situated  either  at  the  anterior  extremity  of  the  body,  where  it  gene- 
rally forms  a round  opening,  or  at  a greater  or  less  distance  from  that  extremity  on  the 
ventral  surface  ; when  in  this  position  it  is  generally  in  the  form  of  an  oval  or  twisted 
slit.  It  is  usually  bounded  by  ciliated  lips,  capable  of  protrusion  and  retraction  at  tho 
will  of  the  animal ; so  that  tho  mouth  is  frequently  visiblo  only  during  tho  act  of  eating. 
The  cavity  of  the  mouth  is  continued  into  a short  oesophagus,  and  both  are  always 
' clothed  with  delicate  cilia.  The  minute  particles  of  which  tho  food  consists  are  col- 
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leeted  together  by  the  action  of  the  stream  produced  by  the  cilia  of  the  oesophagus, 
until  they  form  a small  ball,  "which  then  passes  through  the  end  of  the  oesophagus  into 
the  yielding  substance  of  the  body.  But  when  imbedded  in  the  parenchyma  these 
balls  occupy  no  particular  place,  but,  like  the  drops  of  fluid  aliment,  follow  the  general 
circulatory  movement  of  the  gelatinous  mass.  It  will  be  readily  understood  how  the 
imperfect  observation  of  these  facts  led  to  the  supposition  that  the  minute  balls  of 
indigo  or  carmine,  to  be  discerned  within  the  bodies  of  Infusoria  which  had  been  fed 
upon  these  substances,  were  contained  in  permanent  natural  cavities,  hollowed  out  for 
the  reception  of  nutritive  matter,  and  that  the  clear  spaces  were  similar  cavities  or 
stomachs,  which  for  some  reason  had  not  been  charged  with  food;  but  as  we  find  that 
these  apparently  vacant  spaces  not  only  disappear  by  the  absorption  of  their  fluid 
contents  into  the-general  substance  of  the  animal,  but  also  that  not  unfrequently  two 
or  more  of  them  will  run  together  so  as  to  form  a single  vacuole,  we  have  pretty  certain 
proof  that  they  are  not  bounded  by  membranous  walls,  and  that  although  there  can  be 
no  doubt  of  the  occurrence  of  the  phenomena  observed  by  Ehrenberg,  the  inferences 
which  he  drew  from  them,  as  to  the  complexity  of  the  structure  of  these  creatures,  are 
quite  untenable. 

In  these  animals,  as  in  the  Rhizopoda,  we  find,  in  addition  to  the  dark  nucleus,  one 
or  several  clear  spaces  which  expand  and  contract  alternately.  These  pulsating  spaces 
are  usually  round,  and  sometimes  exist  in  such  numbers  as  to  constitute  a sort  of  long 
vessel.  In  other  cases  these  spaces  appear  in  the  form  of  a star,  of  which  sometimes 
the  rays  and  sometimes  the  central  space  disappear  during  contraction.  Although  the 
pulsating  spaces  always  occupy  a determinate  position,  they  appear  to  be  quite  destitute 
of  membranous  walls,  a3  they  may  be  seen  during  violent  contraction  to  divide  into 
two  or  more  parts,  which  afterwards,  during  their  expansion,  again  become  confluent. 
It  seems  probable  that  we  have,  in  these  pulsating  spaces,  the  first  rudiments  of  the 
circulating  system  which  we  shall  see  attain  such  a high  development  in  many  of  the 
higher  animals, — that  fluids  are  collected  in  these  vacuoles,  and  then  driven  again 
through  the  spongy  substance  of  which  the  body  consists.  Some  naturalists  have  indeed 
supposed  that  they  may  have  a communication,  by  means  of  some  very  delicate  vessels, 
with  the  water  in  which  the  animal  swims,  so  that  at  each  contraction  fluids  might  be 
expelled  from  the  body,  whilst  at  each  dilatation  water  would  be  drawn  in.  This  idea 
is,  however,,  as  yet  wholly  unsupported  by  observation,  from  which  all  that  we  can 
learn  is,  that  contractile  organs  do  exist  in  these  creatures  ; and  this,  when  we  consider 
their  minute  size,  is  in  itself  a circumstance  which  may  well  serve  to  excite  our  wonder. 

But  when  we  come  to  inquire  into  the  means  by  which  these  minute  creatures  are 
propagated,  and  into  the  processes  by  which,  in  a very  short  space  of  time,  water,  in  which 
no  trace  of  animal  life  was  to  be  discovered,  becomes  densely  populated  by  them,  we 
shall  find  our  surprise  and  admiration  greatly  increased.  It  will  be  as  well,  however, 
to  defer  the  consideration  of  this  subject  till  we  como  to  treat  of  one  of  the  most 
interesting  forms  of  these  animals,  the  Vorticclla,  as  this  creature  presents  some  of  the 
most  curious  phenomena  to  be  witnessed  in  the  animal  kingdom. 

In  many  Infusoria,  and  indeed  principally  in  the  very  lowest  and  most  doubtful 
members  of  the  class,  a bright  red  spot  is  observable  near  the  anterior  extremity.  This 
has  been  described  by  Ehrenberg  as  an  eye ! But  apart  from  the  absurdity  of  attri- 
buting a distinct  visual  organ  to  creatures  which  have  never  for  a moment  been  supposed 
to  possess  even  a trace  of  a nervous  system,  the  structure  of  these  red  spots  has  no 
resemblance  whatever  to  that  of  an  eye  ; and  as  many  of  Ehrenberg’ s eyed  animalcules 
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have  since  his  time  been  found  to  be  only  the  spores  of  aquatic  plants,  and  it  is  very 
probable  that  other's  will  share  the  same  fate  as  soon  as  their  development  shall  have 
been  further  investigated,  this  notion  of  the  existence  of  eyes,  in  the  Infusoria , must  be 
added  to  the  many  other  instances  of  unsupported  assumption  which  have  unfortunately 
rendered  the  persevering  labours  of  that  zoologist  far  less  beneficial  to  science  than  they 
might  otherwise  have  been. 

Most  of  these  animals  inhabit  water  ; a few  exist  as  parasites  in  the  bodies  of  other 
animals.  The  aquatic  species  prefer  clear  to  foul  water,  and  are  always  to  be  met  with 
in  greatest  profusion  in  places  where  Confervas  and  other  forms  of  aquatic  vegetation 
are  abundant.  They  are  produced  in  great  abundance  in  certain  vegetable  infusions 
when  exposed  to  the  air;  and  this  circumstance,  discovered  by  Leeuwenhoek  in  1676, 
has  always  been  regarded  as  one  of  the  principal  evidences  in  favour  of  the  doctrine  of 
spontaneous  generation— a.  doctrine  which  was  at  one  time  in  considerable  repute,  and 
which  is  not  without  its  supporters  even  in  the  present  day.  According  to  this  theory 
an  organic  fundamental  matter  is  everywhere  distributed.  Of  this,  it  was  supposed,  the 
organs  of  the  higher  animals  and  plants  consisted ; and  to  this,  if  the  theory  were 
correct,  they  would  return  on  the  death  and  consequent  decay  of  the  organism.  It  was 
further  supposed  that  this  fundamental  organic  matter  possessed  the  faculty  of  organiz- 
ing itself,  under  the  simultaneous  influence  of  air  and  moisture,  so  as  to  produce  certain 
determinate  forms  of  plants  and  animals,  especially  moulds  and  Infusoria ; the  animal 
or  vegetable  nature  of  the  resulting  creature,  as  well  as  its  specific  form,  being 
dependent,  said  the  theory,  upon  external  circumstances.  What  these  external  cir- 
cumstances were,  however,  and  in  what  manner  their  influence  produced  the  infinite 
variety  of  form  observable  in  these  lowly  organisms,  the  theory  was  unable  to  say.  It 
was  settled,  however,  that  for  the  purpose  of  spontaneous  generation  three  things  were 
necessary — namely,  the  organic  substance,  water,  and  air. 

Later  investigations,  nevertheless,  soon  showed  that  there  was  some  flaw  in  this 
theory,  specious  as  it  might  appear ; and  although  even  our  present  knowledge  is  not 
sufficient  to  enable  us  to  account  with  certainty,  in  all  cases,  for  the  appearance  of 
animals  in  infusions,  and  in  the  interior  of  other  creatines,  a very  simple  experiment 
will  serve  to  demonstrate  the  falsity  of  the  theory  of  spontaneous  generation.  If  an 
infusion  be  boiled  and  placed  in  an  air-tight  vessel,  living  organisms  are  never  produced 
in  it ; but  as  soon  as  it  is  opened,  and  exposed  to  the  air,  the  same  creatures  are  produced 
in  it  as  if  it  had  never  been  boiled.  It  would  appear  from  this  that  the  access  of  air 
was  the  condition  necessary  for  the  spontaneous  production  of  living  organisms.  But 
if  the  infusion  be  boiled  in  a flask  to  which  no  air  can  have  access,  except  by  passing 
through  a vessel  filled  with  sulphuric  acid,  or  some  other  substance  which,  possessing 
no  power  of  acting  upon  the  air  itself,  is  yet  capable  of  destroying  any  organised  bodies 
which  might  otherwise  be  borne  in  with  the  air,  the  apparatus  maybe  allowed  so  stand 
for  weeks  or  months,  and  the  air  contained  in  it  constantly  changed  during  the  whole 
period  without  the  production  of  a single  animal.  But  when  the  similar  contents  of 
another  flask  are  treated  in  exactly  the  same  manner,  except  that  the  renewing  of  the  air 
i3  effected  merely  through  an  empty  tube,  without  the  intervention  of  any  corrosive  sub- 
stance, the  infusion  is  soon  filled  with  microscopic  creatures  of  all  kinds.  This  experi- 
ment proves  clearly  that  the  production  of  these  minute  organisms,  in  new  situations,  is 
due  to  their  presence,  or  to  that  of  their  germs  in  the  atmosphere,  and  that  no  new 
beings  result  from  the  mutual  contact  of  organic  matter,  water,  and  pure  air. 

Minute  as  these  creature  arc,  and  some  of  them  are  said  not  to  exceed  the  l-20£00th 
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of  an  inch,  -whilst  the  giants  of  their  race  are  not  more  than  l-50th  of  an  inch  in 
length,  they  are  not  without  their  importance  in  the  economy  of  the  world.  By  their 
prodigious  numbers  they  amply  compensate  for  their  want  of  size.  Every  drop  of  water 
on  the  face  of  the  globe  appears  to  contain  them  in  greater  or  less  profusion ; and  this, 
coupled  with  their  great  fecundity  (for  it  has  been  calculated  that  the  progeny  of 
some  animalcules  would  amount  to  upwards  of  two  hundred  and  sixty-eight  millions 
in  four  weeks),  may  readily  convince  us  of  the  vast  quantity  of  food  furnished  by 
these  creatures  to  others  a little  higher  in  the  scale,  which  in  their  turn  become  the  j 
prey  of  larger  animals. 

One  of  the  many  extraordinary  facts,  connected  with  the  natural  history  of  the 
Infusoria,  is  the  power  which  many  of  these  animals  possess  of  retaining  their  vitality 
for  a long  time,  when  the  water  which  they  had  been  inhabiting  has  become  dried  up 
with  the  heat  of  summer.  They  will  remain  thus  inclosed  in  the  dry  and  hardened 
mud,  which  frequently,  as  we  all  know,  becomes  baked  by  the  action  of  the  sun  into  a 
condition  in  which  the  last  thing  we  should  suspect  would  be  the  presence  of  anima. 
life,  especially  of  such  delicate  organisms  as  these,  until  the  return  of  wet  weather 
recalls  them  from  their  dormant  state  to  activity  and  enjoyment;  or  they  may  be  taken 
up  from  the  surface  of  the  drying  pool  by  the  action  of  wind,  and  blown  about  in  the 
atmosphere  until  they  meet  with  some  moisture,  in  which  they  may  be  developed,  and 
may  propagate  their  species.  It  is  probable,  in  fact,  that  much  of  the  dust  which  we  so 
frequently  see  floating,  apparently  in  the  beams  of  the  summer  sun,  consists  of  either 
the  bodies  or  the  germs  of  Infusoria. 

Divisions. — The  classification  of  the  Infusoria  presents  considerable  difficulty, 
partly  arising  from  their  excessive  minuteness,  which  renders  the  assistance  of  our 
best  microscopes  necessary  to  enable  us  even  to  see  many  of  them,  and  partly  from  the 
impossibility  of  avoiding  confusion  from  the  intermixture  of  the  germs  of  more  highly 
organised  animals,  and  some  plants  in  various  stages  of  development. 

The  class  of  Infusoria,  as  circumscribed  by  Ehrenberg  in  his  “ Infusionsthierehen,” 
published  in  1838,  included  a curious  mixture  of  heterogeneous  elements.  It  was 
divided  into  two  great  groups,  the  Polygastrica  and  the  Rotifera,  with  the  latter  of  which 
we  have  nothing  to  do  here  ; the  animals  composing  it  belonging  to  a far  higher  type  of 
organization.  But  even  in  the  Polygastrica,  a vast  number  of  species,  and  especially 
the  whole  families  of  Closterina,  Bacillaria,  and  Volvocina,  are  found  to  be  true  plants ; 
and  after  the  rejection  of  these  we  find  a considerable  quantity  of  creatures,  in  which 
the  possession  of  a moveable  filiform  appendage,  and  the  existence  of  a red  spot,  are  the 
only  characters,  on  account  of  which  they  can  be  referred  to  the  animal  kindom.  Many 
of  these  have  been  already  found  to  be  truly  the  active  germs  of  Conferva  ; and  it  is 
probable  that  more  extended  investigations  will,  before  long,  show  that  many,  about 
which  we  are  still  doubtful,  are  also  to  be  referred  to  the  vegetable  kingdom.  These 
species  belong  to  Ehrenberg’s  families  Monadina  and  Cryptomonadina.  Lastly,  his 
family  Vibrionina,  including  the  well  known  eels  of  paste  and  vinegar,  must  be  rejected 
altogether,  as  it  includes  a heterogeneous  assemblage  of  microscopic  plants  and  embryonic 
forms  of  worms.  After  the  separation  of  these,  the  animals  still  referable  to  the  class 
of  Infusoria  are  sufficiently  numerous  and  interesting.  They  may  be  divided  into  two 
orders,  characterized  by  the  presence  or  absence  of  a mouth  in  the  animals  composing 
them. 

The  first  order,  the  Astomata,  or  mouthless  Infusoria,  includes  all  those  in  which  the 
mouth  is  wanting.  They  appear  to  be  nourished  entirely  by  the  absorption  of  fluid 
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Fig:.  19. — Englena  viridis,  350  diameter  in  vari- 
ous states  of  contraction. 


matter  through  their  outer  surface,  and  have  never  been  seen  to  take  solid  food.  The 
first  lamil}  ot  this  order,  the  ^Lstnsulce,  is  distinguished  by  an  extremely  contractile 
body,  generally  of  a green  or  red  colour ; most  of  them  possess  one  or  two  red  points. 
The  animals  belonging  to  one  of  the  genera  of  this  family  ( Eugkna , Fig.  19),  which  are 

generally  of  a green  or  red  colour,  fre- 
quently cause  the  water  they  inhabit  to 
appear  of  one  of  these  colours,  in  consequence 
of  their  sudden  appearance  in  myriads.  It  is 
not  improbable,  however,  that  some  of  the 
creatures  included  in  this  group  may  prove 
to  be  vegetable  organisms. 

The  family  I)inobryid<e  very  closely  re- 
sembles the  preceding  ; but  the  animalcules 
of  which  it  is  composed  are  furnished  with 
a homy  case,  within  which  they  can  retract  themselves  at  pleasure. 

In  another  family,  the  PeridinicUe , the  animals  are  also  furnished  with  a homy  or 
silicious  shell  or  carapace;  but  in  these  the  shell  has  a transverse  or  oblique  slit 
(Fig.  20)  furnished  with  a ’ 

circlet  of  cilia ; it  is  also  fre- 
quently produced  into  very 
remarkable  hom-like  pro- 
cesses. Motion  in  these  ani- 
mals is  effected  not  only  by 
means  of  these  cilia,  but  also 
by  the  aid  of  a filiform  ap- 
pendage, which  can  be  pro- 
truded from  a particular  spot 
in  the  carapace.  The  'sili- 
cious coats  of  these  creatures 
are  found  in  great  profusion 
in  the  flints  of  our  chalk  hills. 

The  fourth  family  of  the 
astomatous  Infusoria , the 
Opalinida,  consists  entirely 
of  animals  which  have  hither- 

to  onlybecn  found  living  as  pastes  „ the  intestine3  of  ^ ^ ^ ^ 


n Peridinium,  300  diameter. 

, inform  appendage.  6,  carapace,  c,  fringe  of  cilia. 


bodies  of  these  creatures  are  rZT  , T °f  ^ and  of  so™  ™rms.  The 
their  structure  may  be  studied  with  7h  ’ ^ ? perfectly  glassy  transparency,  so  that 
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entirely  by  means  of  ciha.  whTZnZ  “ "“T?  Thcir  motions  we  effected 

bodies.  ’ h an-anged  in  oblique  lines  upon  their  flat  oval 
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mouth  indicates  a hT^jL ™ r i»  which  the  presence  of  a 

They  form  the  order  SLomatoda  ThoflMt? ^ ft™0™  c*t(;ndod  sphere  of  action. 
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measure  only  l-20000th  of  an  inch  in  length;  and  it  has  been  calculated  that  a cupful 
of  water  may  easily  contain  a number  of  these  animalcules  considerably  larger  than  that 
of  the  entire  human  population  of  the  earth.  Such  an  assertion  as  this  may  well  raise 
our  astonishment  to  the  highest  pitch,  when  we  consider  that  each  of  these  living 
atoms  possesses  a mouth  well  furnished  with  cilia,  through  which  it  is  able  to  intro- 
duce into  its  substance  particles  of  solid  matter  of  a size  so  small  that,  until  collected 
by  these  little  creatures,  our  highest  magnifying  powers  will  fail  to  reveal  their 
existence. 

We  now  come  to  a family  which  includes  some  of  the  most  beautiful  of  the  infuso- 
rial animalcules,  and  in  which  we  meet  with  phenomena  more  curious  than  any  we 
have  yet  witnessed,  and  perhaps  as  wonderful  as  any  that  will  he  presented  to  our 
notice,  when  studying  the  natural  history  of  the  higher  classes  of  animals.  This  is  the 
family  of  the  Vorticellidce,  or  bell-animalcules.  The  animals  of  which  it  is  composed 
are  characterized  by  the  possession  of  a fringe  of  rather  long  cilia,  surrounding  the 
anterior  extremity,  which  can  he  exserted  and  drawn  in  at  the  pleasure  of  the  creature ; 
by  the  vibration  of  these  cilia  the  little  animal,  which  usually  has  somewhat  the 
appearance  of  a miniature  wine-glass  supported  upon  a very  long  stalk,  can  produce 
a sort  of  vortex  in  the  water,  by  which  smaller  animals  and  minute  floating  particles 
of  alimentary  matter  are  drawn  into  the  mouth.  Some  of  these  little  ereatures  are 
furnished  with  a horny  case  for  the  protection  of  their  delicate  bodies,  whilst  others 
are  quite  naked. 

The  genus  Vorticella,  from  which  the  name  given  to  the  family  is  derived,  consists  I 
of  animals  of  the  latter  description.  Each  of  these  little  creatures  is  placed  at  the  top 
of  along  flexible  stalk,  the  other  extremity  of  which  is  attached  to  some  object,  such 
as  the  stem  or  leaves  of  an  aquatic  plant.  This  stem,  slender  as  it  is,  is  nevertheless  a 
hollow  tube,  through  the  entire  length  of  which  runs  a muscular  thread  of  still  more 
minute  diameter.  When  in  activity,  and  secure  from  danger,  the  little  Vorticella 
stretches  his  stalk  to  the  utmost,  whilst  its  fringe  of  cilia  is  constantly  drawing  to  its 
mouth  any  luckless  animalcule  that  may  come  within  the  influence  of  the  vortex  it 
creates ; hut  at  the  least  alarm  the  cilia  vanish,  and  the  stalk,  with  the  rapidity  of 
lightning,  draws  itself  up  into  a little  spiral  coil.  But  the  Vorticella  is  not  wholly 
condemned  to  pass  a sort  of  vegetable  existence,  rooted,  as  it  were,  to  a single  spot  by 
its  slender  stalk  ; its  Creator  has  foreseen  the  probable  arrival  of  a period  in  its  exis- 
tence when  the  power  of  locomotion  would  become  necessary,  and  this  necessity  is 
provided  for  in  a manner  calculated  to  excite  our  highest  admiration.  At  the  lower 
extremity  of  the  body  of  the  animal,  at  the  point  of  its  junction  with  the  stalk,  a new 
fringe  of  cilia  is  developed ; and  when  this  is  fully  formed  the  Vorticella  quits  its  stalk, 
and  casts  itself  freely  upon  its  world  of  waters.  The  development  of  this  locomotive 
fringe  of  cilia,  and  the  subsequent  acquisition  of  the  power  of  swimming  by  the  Vor- 
ticella, is  generally  connected  with  the  propagation  of  the  species,  which,  in  this 
and  some  of  the  allied  genera,  presents  a series  of  most  curious  and  complicated 
phenomena. 

In  these,  as  in  all  other  Infusoria , the  simplest  mode  in  which  propagation  is 
effected,  is  by  the  division  of  the  individual  into  two  or  more  parts.  This  division,  aa 
wo  have  already  stated  when  speaking  of  the  Protozoa  in  general,  commences  in  the 
nucleus,  which,  in  the  Vorticella ;,  is  of  a hand-like  form.  Before  and  during  this 
division  of  the  nucleus  the  body  of  the  creature  acquires  a considerable  increase 
in  breadth.  A constriction  afterwards  makes  its  appearance  in  the  middle,  which, 
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continually  increasing  in  depth,  at  last  divides  the  body  of  the  animal  into  two 
salves,  each  of  whinh  is  now  found  to  constitute  a perfect  Vorticella.  Only  one 
of  these,  however,  is  to  remain  in  quiet  possession  of  the  original  stalk  ; the  other, 
consequently,  develops  a fringe  of  cilia  at  its  lower  extremity,  detaches  itself,  and 
swims  away  to  seek  a new  home.  Having  fixed  upon  a convenient  spot  for  its  purpose, 
it  attaches  itself,  by  the  hinder  part  of  its  body,  to  the  place  it  has  selected ; the  cilia 
then  disappear,  and  a now  stalk  is  gradually  developed,  until  the  new  animal  exactly 
resembles  that  from  which  it  sprang. 

The  Vorticella  also  possess  another  means  of  propagation  which  is  denied  to  all  the 
other  Infusoria , with  the  exception  of  a few  nearly  allied,  genera,  although  we  shall 
meet  with  it  again  in  other  classes  of  animals.  This  mode  of  reproduction  is  called 
germination.  It  consists  in  the  production  of  a sort  of  bud,  which  gradually  acquires  the 
form  and  structure  of  the  perfect  animal.  In  the  Vorticella,  these  buds,  when  mature, 
quit  the  parent  stem  after  developing  a circlet  of  cilia  at  the  lower  extremity,  and  fix 
themselves  in  a new  habitation  in  exactly  the  same  manner  as  the  individuals  produced 
by  the  division  of  the  bell. 

It  might  be  thought  that  animals  endowed  by  nature  with  the  power  of  increasing 
their  numbers  by  the  continual  division  of  their  very  substance,  would  stand  in  no  need 
of  any  further  provision  for  the  continuance  of  their  species ; that  these  means  of 
reproduction  would  amply  suffice  to  enable  them  to  fulfil  the  scriptural  injunction  to 
“increase  and  multiply,  and  replenish  the  earth.”  We  find,  however,  that  other  and 
more  complicated  contrivances  are  employed  for  the  same  end ; so  that  we  need  not 
wonder  at  the  great  rapidity  with  which  these  creatures  multiply  in  situations  favour- 
able to  their  development. 

At  an  earlier  or  later  period  of  their  existence,  the  Vorticella  withdraw  the  disc 
surrounded  by  cilia  which 
forms  the  anterior  portion 
of  their  bodies ; and  con- 
tracting themselves  into  a 
ball,  secrete  a gelatinous 
covering  which  gradually 
solidifies,  and  forms  a sort  of 
capsule,  within  which  the 
animal  is  completely  in- 
closed. Occasionally,  this 
process,  by  which  the  Vorti- 
cella is  said  to  become  encysted,  takes  place,  whilst  the  creature  is  still  attached  to  its 
stalk ; but  more  commonly  the  circlet  of  cilia,  already  mentioned,  is  first  developed  at  the 
posterior  portion  of  its  body,  and  the  Vorticella  becomes  encysted  whilst  swimming 
freely  through  the  water.  Even  when  the  animalcule  undergoes  this  change,  whilst 
still  supported  on  the  stalk,  the  latter  soon  disappears,  leaving  tho  encysted  Vorticella 
free. 

The  body  of  the  animal  (Fig.  21,  1)  now  appears  almost  homogeneous  in  its  structure, 
but  still  contains  the  nucleus  unchanged,  and  also  incloses  a small  round  cavity 
filled  with  fluid,  which  represents  tho  contractile  space  of  the  original  Vorticella,  but 
no  longer  exhibits  the  pulsations  characteristic  of  that  organ  in  tho  active  animal.  At 
this  point  the  history  of  the  creature  becomes  still  moro  complicated.  Sometimes  its 
further  progress  commences  by  the  breaking  up  of  the  nucleus  into  a number  of  minute 


Fig.  21.  Development  of  Vorticella. 
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oval  discs  (Fig.  21,  2),  which  swim  about  in  the  thin  gelatinous  mass  into  which  the 
substance  of  the  parent  has  become  dissolved.  The  body  of  the  parent  animal  inclosed 
within  the  cyst  now  becomes  apparently  divided  into  separate  little  sacs  or  bags 
(Fig.  21, 3),  some  of  which  gradually  acquire  a considerable  increase  in  size,  and  at  length 
break  through  the  walls  of  the  cyst.  After  a time  one  of  these  projections  of  the 
internal  substance  bursts  at  the  apex ; and  through  the  opening  thus  formed  the 
gelatinous  contents  of  the  cyst,  with  the  included  embryos,  are  suddenly  shot  out  into 
the  water  (Fig.  21,  4),  there  to  become  diffused,  and  give  rise  to  a new  generation  of 
Vorticellce. 

But  this  is  only  one  of  the  phases  of  the  development  of  these  encysted  Vorticellce  ; 
another  and  a still  more  remarkable  one  remains  behind.  In  other  cases,  instead  of 
producing  a number  of  little  ac- 
tive embryos  in  its  interior,  the 
encysted  Vorticella  extends 
sometimes  in  one  direction,  some- 
times in  another  (Fig.  22, 1),  atthe 
same  time  protruding  from  all 
parts  <5f  its  surface  a number  of 
slender  filaments,  terminated  by 
minute  knobs,  similar  to  the  pro- 
cesses by  means  of  which  we 
have  seen  motion  produced  in 
the  Rhizopoda.  Sometimes  a 
portion  of  the  creature  is  thrust 
out,  so  as  to  form  a new  stalk 
(Fig.  22,  2),  by  which,  it  attaches 
itself  to  objects  in  the  water. 

These  reproductive  forms  of 
the  Vorticellce  have  long  been 
known  to  microscopic  ob- 
servers, and  several  of  them  were  described  by  Ehrenberg  as  belonging  to  very 
various  genera.  From  the  name  Acineta,  given  by  that  author  to  one  of  these  genera, 
they  are  now  denominated  the  Acineta-forms.  Two  of  them  are  represented  in 
Fig.  22  ; the  first  closely  resembles  the  Actinophrys  sol  of  Ehrenberg ; and  the 
second  is  described  by  him  under  the  name  of  Podoplirys  Jixa.  Both  these,  however, 
are  only  forms  of  one  species,  the  Vorticella  microstoma  of  Ehrenberg. 

But  the  final  object  of  this  singular  metamorphosis  still  remains  to  be  described. 
The  nucleus,  which  at  the  change  of  the  encysted  animalcule  into  the  Acineta-form 
was  still  distinctly  observable,  becomes  entirely  and  altogether  converted  into  an  active 
young  Vorticella  (Fig.  22,  2 b and  3),  acquiring  an  ovate  form,  with  a circlet  of  cilia  roimd 
its  narrower  extremity,  and  presenting,  at  the  opposite  end,  a distinct  mouth. 
Within  this  young  animal,  whilst  still  inclosed  in  the  body  of  its  parent,  we  see  a 
distinct  nucleus  and  the  usual  contractile  space  of  the  full  grown  creature. 
When  mature,  the  offspring  tears  its  way  through  the  membranes  inclosing  the  Acineta, 
which  however  immediately  closes  again.  The  latter  continues  protruding  and  retract- 
ing its  filaments,  and  soon  produces,  in  its  interior,  a new  nucleus,  which,  in  its  turn, 
becomes  metamorphosed  into  a young  Vorticella. 

The  same  faculty  of  inclosing  themselves  in  a cyst  appears  to  be  made  use  of  by  the 


Fig.  22. — Acineta-forms  of  Vorticella. 

a,  nucleus ; b,  young  Vorticella  ; c,  retracted  anterior 
cilia ; d,  contractile  space ; c,  posterior  ciliary  fringe. 
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Vorticella  as  a means  of  self-preservation  when  the  water  in  which  they  have  been 
residing  dries  up.  When  the  animal  is  thus  encased,  the  mud  of  the  bottom  of  the 
pool  may  be  baked  quite  hard  in  the  sun  without  doing  it  the  least  injury ; and  in  this 
state  the  creatures  are  often  taken  up  by  the  wind  with  the  dust  which  it  raises  from 
the  surface  of  the  parched  ground,  and  home  along  to  great  distances,  so  as  to  make 
their  appearance  in  most  unexpected  localities  (they  are  frequently  found  in  roof 
gutters),  where  the  first  shower  of  rain  calls  them  back  to  active  life.  These  processes 
are  repeated  in  several  of  the  allied  genera  with  so  little  variation,  as  far  as  observations 
have  hitherto  shown,  that  it  will  he  unnecessary  to  mention  them  more  particularly 
We  may,  however,  before  quitting  this  interesting  family,  describe  a few  of  the  leading 
forms  which  it  presents  to  our  notice. 

We  have  already  seen  that  each  Vorticella  is  supported  upon  a flexible  stalk  ; and 
that  when  a hud  is  produced  from  any  part  of  the  animal,  it  is  cast  off  by  its  parent  to 
shift  for  itself  as  soon  as  the  organs  necessary  for  its  separate  existence  are  developed. 
This  character  serves  to  distinguish  the  true  Vorticellce  from  the  other  members  of  the 
family ; in  which,  however,  we  meet  with  considerable  diversity  of  form.  Thus  in 
the  genus  Carchesium  the  stalks  are  still  flexible,  and,  as  in  the  Vorticellce , coil  them- 
selves up  in  an  instant  at  the  slightest  alarm ; hut  each  main  stalk,  instead  of  being 
surmounted  only  by  a single  bell,  bears  several  branches  equally  irritable  with  itself, 
and  each  terminating  with  a separate,  and,  to  a certain  extent,  independent  animal. 
In  the  Epistylis  nutans  the  stem  is  also  branched ; but  here,  instead  of  a flexible  con- 
tractile filament,  we  find  a stiff  bristle-like  tube,  at  the  extremity  of  which  the  creature 
is  situated.  During  its  contraction  it  turns  hack  with  a sudden  jerk,  and  hangs  down 
from  the  stalk  as  if  broken. 

In  another  curious  genus 
( Ophrydium , Fig.  23),  the 
animals,  instead  of  being 
supported  freely  upon  a 
stalk,  are  imbedded  in  the 
substance  of  a gelatinous 
mass,  from  the  surface  of 
which  the  anterior  extremity 
of  each  animal  projects  more 
or  less.  The  gelatinous 
masses,  in  which  the  animal- 
cules are  thus  imbedded, 
may  be  met  with  of  all  sixes, 
from  that  of  a pea  to  that  of 
a small  apple. 

In  some  nearly  allied 
species  forming  the  genus 
Vaginicola  (Fig.  24),  the 
body  of  each  animal  is  in- 
closed in  a separate  minute 
horny  sheath,  within  which 
it  can  retract  at  pleasuro. 

In  the  S ten  tor,  or  Trumpet  animalcule  (Fig.  25),  which  is  also  generally  referred  to 
this  family,  the  animal  docs  not  consist  exactly  of  a bell  supported  upon  a distinct 


Fig.  23.— Ophrydium  Versatile. 

o,  df  masses  of  animalcules  j 6,  animalcules  in  situ : c,  a single 
animalcule  highly  magnified. 
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stalk ; its  body  is  of  a trumpet-shape,  and  adheres  to  its  poiut  of  attachment  by  its 


smaller  extremity.  The  body  in  these  animals  is  entirely  covered  with  cilia,  and  the 
creature  generally  possesses  the  power  of  retracting  the  elongated  tail-like  portion 
by  which  it  attaches  itself  to  other  objects,  and  swimming  away  in  search  of  a new 
habitation.  Lastly,  the  Trichodinm,  or  Urnanimalcules,  are  never  attached  to  a stalk, 
but  generally  swim  about  freely  by  means  of  the  cilia  with  which  the  extremities  of 
then'  bodies  are  fringed. 

The  remaining  families  of  the  Infusoria  present  ns  with  few  points  of  interest  at  all 
comparable  to  those  exhibited  in  the  history  of  the  Vorticellida,  although  even  in  these 
many  curious  and  interesting  forms  occur.  They  may  be  divided  into  two  great  fami- 
lies— the  Trichodidce  and  the  Setifera.  The  former  of  these  contains  all  the  mouth- 
bearing Infusoria  not  belonging  to  either  of  the  preceding  families,  in  which  motion  is 
entirely  produced  by  the  agency  of  cilia ; whilst  the  animals  included  in  the  second 
possess,  besides  these,  bristles  or  hooks  adapted  for  climbing  or  creeping  upon  aquatic 
plants. 

The  animals  forming  the  first  of  these  families  exhibit  a great  diversity  of  form  and 
structure.  In  some  the  surface  of  the  body  is  naked,  and  the  cilia  are  confined  to  the 
anterior  extremity  of  the  body,  where  they  form  a circlet  surrounding  the  mouth. 
They  constitute  the  sub-family  Enchelina.  In  these,  the  opening  through  which  the 
faecal  matters  are  rejected  is  situated  at  the  hinder  extremity ; whilst  in  the  Vorticella, 
to  which  they  present  the  greatest  resemblance,  the  remains  of  the  food  are  cast  out, 
either  through  the  mouth  itself,  or  by  an  opening  in  the  immediate  neighbourhood  of 
the  mouth.  The  anterior  portion  of  the  body  is  sometimes  produced  into  a long  flexible 
neck,  which  the  animal  twists  about  in  every  direction,  and  which  appeal's  to  serve,  in 
some  respects,  as  an  aid  in  its  motions. 

A second  sub-family,  the  Trachclina,  is  distinguished  by  having  the  whole  or  greater 
part  of  the  body  covered  with  fine  cilia,  generally  arranged  in  longitudinal  series,  of 
which  those  surrounding  the  mouth  are  a little  longer  than  the  rest.  The  anal  opening 
is  variable  in  its  situation.  The  laramecium  is  an  example  of  this  group. 
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Fig.  26. — Cliilodon  Cucullus. 


In  a third  group  we  meet  with  a very  singular  apparatus,  consisting  of  a cylinder 
of  fine  horny  fibres,  which  sur- 
rounds the  mouth  (Fig.  26  a).  The 
food  of  the  animal  is  seized  by  this 
apparatus,  and  drawn  gradually  into 
the  oesophagus ; an  animalcule  is 
represented  in  this  position  at  b in 
the  annexed  figure.  These  form 
the  sub-family  Nassulina. 

In  the  last  great  family,  the 
Setifera,  we  meet  with  a very  sin- 
gular modification  of  the  ciliary 
structure.  In  addition  to  the  cilia, 
which,  as  usual,  surround  the 
mouth,  the  ventral  surface,  in  these 
creatures,  is  furnished  with  a num- 
ber of  bristles  or  hooks,  by  means 
of  which  they  are  enabled  to  run 
or  creep  upon  fixed  objects  in  the 
water. 

Before  quitting  the  consideration  of  the  Protozoa,  we  must  refer  to  a curious  group 
of  minute  parasitic  creatures  which  appear  to  be  more  nearly  allied  to  the  Infusoria 
than  to  any  other  class  in  the  animal  kingdom.  These  microscopic  parasites,  called 
Gregarincc,  are  found  in  a situation  where,  probably,  few  of  our  readers  would  dream  of 
seeking  for  such  creatures.  They  inhabit  the  intestines  of  the  common  garden  worms, 
insects,  and  many  other  members  of  the  articulate  division  of  animals,  and  are  but 
rarely  to  be  met  with  in  animals  of  any  other  group.  These  animals  are  generally  of 
a cylindrical  or  somewhat  elliptical  form,  although  sometimes  a sort  of  head  appears 
to  be  produced  by  the  constriction  of  the  anterior  extremity  of  the  body  (c  d),  and 
this  head-like  portion  is  occasionally  furnished  with  a curious  soft  process  and  lobes. 
The  body,  in  all  cases,  however,  consists  entirely  of  a sort  of  transparent  homogeneous 
cell,  containing  an  albuminous  fluid,  in  which  a nucleus  and  a number  of  minute 
granules  may  be  observed.  They  ar?  exceedingly  sluggish  in  their  movements,  which 
are  effected  by  the  contraction  of  the  body,  although  a few  possess  true  cilia,  and 
others  are  furnished  with  stiffer  immoveable  bairs. 

Curious  as  the  habitation  selected  by  these  creatures  may  appear,  we  shall  find 
something  still  more  singular  in  the  method  appointed  by  the  Creator  for  the  continuance 
of  the  race  of  these  simple  cells.  It  had  long  been  known  to  naturalists  that  many 
Gregarince  consisted  only  of  a single  cell,  whilst  others  appeared  to  be  composed  of  two 
separate  complete  cells,  each  containing  a nucleus.  Upon  this  character,  and  the  differences 
in  the  forms  of  the  cells  thus  united,  many  genera,  and  even  families,  have  been  esta- 
blished amongst  the  Gregarince, — the  authors  describing  these  various  forms  no  doub, 
building  high  and  flattering  hopes  of  immortal  reputation  upon  their  microscopic 
labours.  But  more  recent  observers  have  ruthlessly  dashed  theso  hopes  to  the  ground, 
by  showing  that  these  double  cells,  with  all  their  diversity  of  form,  only  represent 
different  stages  in  tho  history  of  the  propagation  of  tho  simple  animals.  The  mode  of 
reproduction  which  prevails  here  is  one  which  wo  shall  meet  with  in  no  other  group  of 
animals;  although  something  very  analogous  takes  place  in  some  low  forms  of  plants. 
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It  is  effected  in  the  following  manner  : — Two  Gregarina  become  united  by  some  part  of 
their  bodies,  and  cling  together  so  firmly  that  their  separation  appears  to  be  impossible. 
By  degrees  they  lose  their  original  form,  until  at  length  they  constitute  an  oval  mass> 
slightly  constricted  in  the  middle,  hut  still  divided  into  two  distinct  cells  by  a transverse 
partition.  Now  a transparent  capsule  is  formed  round  the  compound  body,  whilst  the 
two  nuclei,  which  have  hitherto  retained  their  original  appearance,  gradually  disappear, 
and  the  bodies  of  the  animals  become  converted  into  a number  of  granules.  The  j 
process  of  development  continues  within  the  capsule  ; the  granules,  or  germs,  become 
smaller  and  more  numerous ; the  partition  between  the  two  cells  finally  disappears  ; and 
the  mature  sac  either  passes  entire  from  the  body  of  the  animal  in  which  it  is  contained, 
or  bursting  within  its  intestine,  allows  the  numerous  germs  to  be  evacuated  at  once. 

So  far  careful  and  patient  investigations  have  traced  the  history  of  these  minute 
parasites  ; but  the  ulterior  development  of  the  germs,  and  the  mode  in  which  the  young 
Gh-egarinai  again  find  admittance  into  the  bodies  of  their  destined  victims,  are  still 
enveloped  in  mystery. 


Division  II. — Radiata. 

General  Characters. — The  animals  arranged  under  this  second  division  of  the 
animal  kingdom,  are  generally  distinguished  by  the  radiate  form  of  their  bodies, — that 
is  to  say,  all  the  parts  of  which  the  creature  is  composed  are  arranged  circularly  round 
a common  centre.  In  some  instances,  however,  this  radiate  arrangement  of  the  organs 
is  not  readily  recognizable,  although  in  other  respects  the  animals  approach  the  true 
radiate  forms  so  closely,  that  it  is  difficult  to  place  them  in  any  other  position. 

In  complexity  of  structure  some  of  the  lower  forms  of  Radiata  scarcely  seem  to 
exceed  the  simple  creatures  belonging  to  the  preceding  division,  consisting  of  a mere 
bag  or  digestive  cavity  furnished  with  a few  tentacula  or  feelers.  Still,  even  in  these,  an 
advance  in  organization  is  perceptible  , for  although  the  substance  of  which  they  are 
composed  appears  to  differ  but  little  from  the  sarcode  of  the  Protozoa , they  can  never, 
like  these,  be  regarded  as  mere  aggregations  of  cells,  each  capable  of  a separate  and 
independent  existence.  But  as  we  advance  from  these  low  forms  towards  the  higher 
classes,  we  find  the  complication  of  structure  constantly  on  the  increase  : instead  of  a 
membranous  bag,  either  side  of  which  will  serve  equally  well  as  a skin  or  a stomach, 
we  soon  find  a marked  distinction  between  the  outer  coat  and  the  membrane  lining  the 
digestive  cavity;  and  this  goes  on  increasing  until  in  the  highest  forms  (some  star-fishes 
and  sea-urchins),  the  former  consists  of  a most  complicated  mosaic  of  calcareous  plates, 
and  the  latter  becomes  converted  into  a long  convoluted  intestine,  furnished  sometimes 
with  a very  curious  masticating  apparatus  in  the  mouth,  and  with  an  anal  opening  for 
the  discharge  of  the  refuse  of  digestion.  The  other  organs  of  the  body  also  partake  of 
the  same  advancement : a nervous  and  circulatory  system,  and  a complicated  system  of 
locomotive  organs,  gradually  make  their  appearance ; singular  organs,  supposed  to  be 
organs  of  sense,  occur  in  some  forms ; and  the  function  of  reproduction,  which  in  the 
lower  forms  appears  to  bo  principally  executed  by  a plant-like  budding  and  division  of 
the  parental  substance,  is  at  last  confined  to  certain  organs  exclusively  appropriated  to 
that  purpose. 

The  nervous  system,  when  present,  is  still  very  imperfect,  and  almost  rudimentary  ; 
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it  partakes  of  the  radiate  arrangement  of  the  body  ; and  in  its  most  perfect  condition 
consists  of  a ring  of  ganglia  surrounding  the  mouth,  and  giving  off  nervous  filaments  to 
each  of  the  segments  of  which  the  body  is  composed.  The  organs  which  have  been 
regarded  as  special  organs  of  sense,  occur  by  no  means  universally ; they  will  be 
noticed  in  treating  of  the  groups  in  which  they  are  met  with.  A system  of  vessels 
exists  in  many  of  these  animals  ; but  it  is  only  in  the  highest  class  that  we  find  a dis- 
tinct circulatory  system,  with  a sac-like  heart  for  the  propulsion  of  the  nutritive  fluid. 
In  these  also  the  function  of  respiration  is  sometimes  assisted  by  a system  of  aquiferous 
vessels,  which  seiwe  to  conduct  the  water  to  different  parts  of  the  body ; but  this  is  the 
only  trace  of  any  special  respiratory  apparatus  in  the  animals  under  consideration.  In 
the  majority,  respiration  appears  to  be  effected  by  the  simple  contact  of  the  surface  of 
the  animal  with  the  circumambient  fluid.  The  functions  of  reproduction  and  loco- 
motion are  performed  in  such  very  different  modes  in  the  different  classes,  that  it  will 
be  as  well  to  leave  their  consideration  till  we  come  to  treat  of  these  subordinate 
divisions. 

A faculty  which  is  possessed  by  most  of  the  Radiata  is  that  of  emitting  phos- 
phorescence in  the  dark,  especially  when  irritated  or  disturbed.  Although  they  have 
t.hig  power  in  common  with  some  other  groups  of  animals,  it  is  to  the  gelatinous  free- 
swimming  creatures  of  this  class  that  the  phenomenon,  well  known  as  the  luminosity 
of  the  sea,  i3  principally  to  be  attributed.  This  phenomenon,  the  occurrence  of  which 
is  by  no  means  uncommon  on  our  own  coasts  in  calm  weather,  is  exhibited  in  the 
greatest  splendour  in  the  seas  of  warm  climates.  The  whole  surface  of  the  ocean  is 
there  suffused  with  a pale  light,  which  acquires  the  greatest  brilliancy  when  the  water 
is  in  any  way  disturbed.  The  passing  ship  leaves  a brilliant  illumination  in  its  wake  ; 
the  waves,  in  their  gentle  heavings,  break  into  sparks  and  flashes  of  light ; the  oars  of 
moving  boats  are  seen  dripping  with  living  jewels  when  taken  out  of  the  water,  and 
each  stroke  produces  a sparkling  streak.  This  general  luminosity  is  due  to  innumerable 
minute  animals,  amongst  which  larger  and  more  brilliant  species  may  be  seen  swimming 
in  splendour,  some  like  balls  of  living  fire,  others  like  waving  bands  of  flame.  The 
majority  of  these  creatures  belong  to  this  division,  and  principally  to  the  class  of 
Discopkora,  well  known  to  most  of  us  as  Medusae  or  jelly-fishes.  In  some  localities  the 
Noctiluca,  a singular  little  animal  belonging  to  the  class  of  Siphonophora,  also  plays  an 
important  part  in  the  production  of  this  phenomenon.  The  phosphorescence  is  supposed 
to  be  produced  by  the  slimy  fluid  with  which  the  bodies  of  these  animals  are  generally 
endued,  and  in  which  the  urticating  properties  possessed  by  many  of  them  also  appear 
to  reside. 

Divisions. — The  Radiata  may  be  divided  into  five  classes;  but  their  classification, 
in  spite  of  the  great  attention  which  has  lately  been  paid  to  them,  still  remains  involved 
in  considerable  uncertainty.  The  first  class,  containing  the  polypes  (Polypi),  consists 
of  animals  of  a more  or  less  cylindrical  form,  which  arc  generally  attached  by  one 
extremity  to  some  solid  submarine  substance,  and  furnished  at  the  other  with  an  oral 
opening  surrounded  by  tentacles.  Most  of  these  are  compound  animals,  constructing  a 
common  horny  or  calcareous  domicile  ; each  polype  inhabiting  a separate  cell,  within 
which  it  can  contract  itself  at  pleasure. 

The  second  class,  the  Discophora,  includes  the  animals  well  known  as  jelly-fish. 
They  consist  of  a more  or  less  convex  disc  or  umbrella  (Fig.  27),  at  the  contro  of  the 
lower  surface  of  which  the  mouth  is  situated,  generally  surrounded  by  four  arms.  The 
animals  swim  freely  in  the  water  by  the  alternate  contraction  and  expansion  of  the 
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disc,  the  circumference  of  which  is  generally  furnished  with  filiform  tentacles  of  great 

extensibility..  The  body  is  naked,  gela-  i 
tinous,  and  transparent. 

The  animals  constituting  the  third  class, 
the  Ctenophora,  are,  like  the  preceding, 
of  a gelatinous  consistency  and  glassy 
transparency ; but  the  body,  instead  of 
being  discoid,  is  generally  more  or  less 
ovate  in  its  form  (Fig.  28),  and  the  animals 
swim  by  the  action  of  a number  of  cilia  j 
arranged  in  rows  upon  their  surface.  The 
mouth  is  situated  at  the  anterior  extremity 
of  the  body ; and  at  the  opposite  end  there  | 
is  an  anal  opening.  Most  of  them  possess  j 
a pair  of  extremely  extensible  filiform  ten- 
tacles, which  are  generally  concealed, 
when  not  in  action,  in  small  cavities  formed 
in  the  substance  of  the  body. 

The  fourth  class,  the  Siphonophora, 
is  composed  of  creatures,  the  structure  of 
which  is  still  in  many  cases  but  little 
known.  Like  the  animals  of  the  two  • 
preceding  classes,  they  swim  freely  in 
the  sea,  and  their  bodies  are  also  gela- 
tinous and  transparent ; they  are  generally 
furnished  with  a peculiar  cartilaginous  support,  and  with  closed  air-bladders,  which 
Berve  as  floats  to  maintain  them  at  the  surface  of  the  ocean. 

In  the  fifth  and  last  class,  the  Echinodermata,  we  find  the 
most  highly  organized  forms  of  Radiata.  These  possess  a 
coriaceous  skin,  in  which  a deposit  of  calcareous  matter  takes 
place,  often  to  such  an  extent  as  to  form  a shell  inclosing  all 
the  soft  parts  of  the  animal.  They  generally  creep  along  the 
bottom  of  the  water,  by  means  of  a great  number  of  tubular 
suckers,  which  can  be  protruded  at  pleasure  through  openings 
left  in  the  plates  of  which  the  calcareous  covering  is  composed. 

The  radiate  arrangement  of  the  parts  is  perhaps  more  distinctly 
recognizable  in  some  of  these  animals  (the  common  star-fish,  for 
example)  than  in  any  other  members  of  this  division ; it  is  in 
these  only  that  any  trace  of  a nervous  system  has  been  dis- 
covered. 

Class  I.— Polypi. 

General  Characters. — The  class  of  Polypi  includes  a great  number  of  animals, 
most  of  which  are  of  very  simple  construction.  They  are  all  aquatic  in  their  mode  of 
life ; and  by  far  the  greater  number  inhabit  the  sea,  a very  few  only  being  found  in 
fresh  water.  Most  of  them  live  in  societies  of  greater  or  less  extent,  supported  on  a 
common  stock,  or  pol/ypidom , which  is  sometimes  horny,  sometimes  calcareous.  The 
little  creatures  are  either  imbedded  in  cavities,  formed  immediately  in  the  substance  of 


Fig-.  28. — Cydippc. 

a a,  tentacula ; b,  month ; 
c,  anal  opening. 


Fig.  27.— Pelagia. 
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this  support,  or  in  a sort  of  flesh  which  sometimes  incrusts  it,  or  inclosed  (as  in  the 
horny  polypidoms)  in  minute  dups  or  tubes,  from  which  the  body  can  be  protruded  at 
pleasure,  and  again  retracted  at  the  approach  of  danger,  or  during  repose.  These  social 
polypes  are  always  of  small  size,  although  the  structures  produced  by  the  united  labours 
of  successive  multitudes  are  often  sufficient  to  produce  important  changes  in  the  face  of 
nature.  Many  of  the  solitary  species,  however,  attain  a considerable  magnitude. 

The  bodies  of  these  animals  are  generally  cylindrical  in  form,  with  a fringe  of 
tentacles , or  arms,  frequently  consisting  of  a considerable  number,  surrounding  the 
anterior  extremity,  in  the  centre  of  which  the  mouth  is  situated.  The  mouth  is  the 
only  aperture  of  the  digestive  cavity ; it  is  quite  destitute  of  any  masticating  ap- 
| paratus. 

The  skin  in  the  compound  polypes,  which  are  able  to  retract  themselves  into  firm 
cells  or  tubes,  is  exceedingly  soft  and  tender ; but  in  the  solitary  species  it  frequently 
acquires  aieathery  consistence,  forming  a closed  sac,  within  which  the  more  delicate 
tentacles  can  be  retracted  at  pleasure.  In  many  cases  the  skin  contains  urticating 
organs,  consisting  of  minute  transparent  vesicles,  from  which  long  spiral  threads  and  a 
caustic  fluid  are  emitted,  which  cause  a stinging  sensation  on  coming  in  contact  with 
the  skin. 

Keproduetion  takes  place  in  these  animals  both  by  means  of  ova,  and  by  germina- 
tion or  budding.  The  sexes  are  always  united  in  the  same  individual. 

Divisions.— The  Polypes  are  commonly  divided  into  three  orders.  In  the  first,  the 
ITydroida,  the  animals  are  generally  compound,  and  invested  with  a homy  tubular  polypi- 
dom;  the  digestive  cavity  is  excavated  in  the  substance  of  the  body  without  any  proper 
lining  membrane ; and  the  reproductive  organs  are  always  external.  In  the  second  order, 
the  Asteroida,  the  polypes  are  always  compound ; the  mouth  is  surrounded  by  eight 
tentacles ; the  digestive  cavity  is  lined  with  a membrane,  and  the  ovules  are  produced 
in  the  interior  of  the  animal.  The  polypes  in  this  order  are  imbedded  in  a more  or 
les3  fleshy  mass,  which  is  generally  supported  on  a horny  or  calcareous  axis.  The 
polypes  of  the  third  order,  the  Selianthoida,  are  single,  and  either  possessed  of  a certain 
power  of  locomotion,  or  imbedded  in  a calcareous  polypidom.  The  mouth  is  generally 
surrounded  by  a great  number  of  tubular  tentacles ; the  stomach  is  furnished  with  a 
distinct  lining,  and  the  ovaries  are  internal. 

Order  I. — Hydroida. 

General  Characters.— It  is  in  the  polypes  of  this  order  that  we  find  the  nearest 
approach  to  the  preceding  division.  The  body  in  these  generally  consists  of  a homoge- 
neous aggregation  of  visicular  granules,  held  together  by  a sort  of  glairy  intercellular 
substance,  and  capable  of  great  extension  and  contraction ; so  that  the  creaturo  can  at 
pleasure  assume  a great  variety  of  forms,  extending  its  body  and  tentacles  until  the 
latter  become  so  fine  as  to  be  almost  invisible,  and  again  retracting  itself  until  it 
acquires  the  appearance  of  a small  gelatinous  mass.  The  tentacula  which  surround 
the  anterior  extremity  arc  irregular  in  number ; they  are  capable  of  extension  to  a 
very  great  length  when  seeking  for  prey  ; and  on  coming  in  contact  with  any  object 
floating  through  tho  water,  they  immediately  twine  round  it,  and  convey  it  to  the 
mouth.  In  some  genera  tho  tentacles  appear  to  bo  tubular,  the  internal  cavity  being 
continuous  with  that  of  the  stomach.  To  assist  in  tho  capturo  of  living  prey,  their 
Burface  is  commonly  roughened  with  a series  of  granules,  which  in  somo  cases  contain 
a curious  poisonous  or  urticating  apparatus.  Tho  mouth,  which  is  situatod  in  th9 
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centre  of  the  circle  of  tentacles  leads  directly  into  a simple  digestive  cavity,  which,  is 
not  lined  with  any  membrane. 

By  far  the  greater  number  of  these  animals  live  in  societies  of  greater  or  less 
extent,  supported  on,  and  protected  by,  branched  horny  polypidoms.  These  are  often 
exceedingly  elegant  in  their  form,  and  many  of  them  are  familiar  to  every  sea-side 
visitor — by  whom,  however,  they  are  generally  regarded  as  sea-weeds.  They  consist 
of  continuous  horny  tubes,  generally  with  a jointed  appearance,  and  bearing  the  little 
cup-like  cells  occupied  by  the  individual  polypes  along  the  sides  and  at  the  extremities 
of  the  stem  and  branches.  The  cells  communicate  by  a perforation  at  the  bottom, 

with  the  general  tubular  structure  of  the  poly- 
pidom,  which  is  filled  with  a substance  appa- 
rently very  analogous  to  that  of  which  the 
polypes  are  composed,  and  serving  as  a sort  of 
common  bond  of  union  between  the  many  in- 
dividual animals  occupying  the  same  stock. 
This  common  medullary  pulp,  as  it  is  called, 
may  in  fact  be  regarded  as  the  most  important 
portion  of  the  compound  polype;  for  it  is  by 
the  increase  of  this  that  the  polypidom  con- 
tinues growing,  and  it  appears  to  have  the 
power  of  producing  new  polypes,  not  only  in 
the  fresh  cells  formed  during  growth,  but  also 
in  those  which  have  already  been  occupied, 
but  which  have  been  vacated  by  the  death  of 
their  former  tenants.  The  growth  of  the  poly- 
pidom, according  to  Dr.  Johnston,  takes  place 
in  the  following  manner  : — “ The  ripe  ovule 
or  bud  discharged  from  its  matrix  settles  and 
fixes  itself  to  the  site  of  its  future  existence 
by  minute  fibres,  which  pullulate  from  the 
underside ; while  from  the  opposite  pole  a pa- 
pillary cone  shoots  up  to  a height  determined 
y the  law  which  regulates  the  peculiar  habit 
of  the  species.  The  upward  growth  is  then 
arrested,  and  the  apex  becomes  enlarged  and  bul- 
bous. The  structure  of  this  rudimentary  shoot  is  at  first  apparently  homogeneous,  hut  very 
shortly  the  separation  between  the  sheath  and  the  interior  pulp  begins  to  be  defined,  and  is 
made  hourly  more  apparent  by  the  pulp  retreating  inwards,  becoming  darker  and  more 
concentrated.  That  portion  of  it,  in  the  bulbous  top  of  the  shoot,  goes  on  to  further  con- 
densation and  development ; and  as  it  enlarges,  so  in  proportion  does  the  homy  cuticle 
that  covers  it  expand  apace,  until  it  has  gradually  evolved  into  one  or  two  cells,  which 
are  still  closed  on  all  sides.  The  dark  body  of  the  polype  is  apparent  through  the  thin 
and  transparent  parietes ; and  from  its  superior  disc  there  are  now  to  be  seen  some 
minute  tubercles  or  knobs  protruding,  which  becoming  insensibly  but  steadily  more 
elongated,  constitute  the  tentacula  of  the  polype,  now  nearly  ready  for  a more  active 
life.  By  an  extension  of  development,  or  by  a process  of  absorption  not  well  under- 
stood, the  top  of  the  cell  is  at  length  opened,  the  polype  displays  its  organs  abroad,  and 
begins  the  capture  of  its  prey — for,  unlike  higher  organisms,  it  is  at  this,  the  period  of 


b,  ovarian  vesicles ; c,  polype  extending  ; 
d,  extended  polypes. 
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its  birth,  as  large  and  as  perfect  as  it  ever  is  at  any  subsequent  period,  the  walls  of  the 
cell  having  become  indurated  and  unyielding,  and  setting  a limit  to  any  further  increase 
in  bulk.  The  growth  being  thus  hindered  in  that  direction,  the  pulp,  incessantly  in* 
creased  by  new  supplies  of  nutriment  from  the  polype,  is  constrained  and  forced  into 
its  original  direction ; so  that  the  extremities  of  the  tube,  which  have  remained  soft 
and  pliant,  are  pushed  onwards,  the  downward  shoot  becoming  a root-like  fibre,  and  the 
upper  continuing  the  polypidom,  and  swelling  out  as  before,  at  stated  intervals,  into 
cells,  for  the  new  development  of  other  polypes.” — Brit.  Zoophytes , p.  9. 

A curious  sort  of  circulation  takes  place  in  these  creatures.  It  consists  in  the 
alternate  ascent  and  descent  of  a fluid  containing  granules,  within  the  tubular  stem 
and  branches  of  the  polypidom,  sometimes  stopping  just  below  the  base  of  the  polype, 
sometimes  reaching  to  the  very  stomach  of  the  creature.  The  cause  of  the  motion  of 
this  fluid  is  still  unexplained ; it  starts  from  no  fixed  point,  and  has  no  fixed  point 
whence  to  return;  there  is  nothing  in  the  structure  of  the  animals  to  throw  any 
light  upon  the  subject,  and  the  behaviour  of  the  current  itself,  under  artificial  circum- 
stances, only  renders  its  explanation  still  more  difficult.  Thus  Dr.  Itoget  says : — “ If 
the  currents  be  designedly  obstructed  in  any  part  of  the  stem,  those  in  the  branches  go 
on  without  interruption,  and  independently  of  the  rest.”  The  object  of  the  circula- 
tion, however,  appears,  from  Mr.  Lister’s  experiments,  to  be  exceedingly  analogous  to 
that  of  the  circulation  of  the  blood  in  the  higher  animals. 

In  these,  as  in  all  other  polypes,  reproduction  is  effected  both  by  budding  or  gemma- 
tion and  by  ova.  The  former  mode  of  propagation  necessarily  takes  place  in  all  the 
compound  polypes,  as  the  formation  of  these  numerous  societies  is  dependent  upon  a 
continual  vegetative  growth  or  budding  of  the  common  substance.  In  these  the  new 
individuals  thus  produced  remain  constantly  attached  to  the  parent  stock ; and  the 
process  by  which  this  increase  is  effected  has  already  been  described.  In  the  simple 
naked  polypes  the  buds  only  continue  connected  with  the  parent  until  they  are  suffi- 
ciently mature,  when  they  are  thrown  off  to  enjoy  an  independent  existence.  The 
mode  of  sexual  reproduction  varies  greatly  in  the 
different  families,  and  will  be  best  understood  when 
these  come  under  consideration.  We  may  observe 
here,  however,  that  the  polypes  of  this  order  are  dis- 
tinguished from  the  rest  of  the  class  by  having  the 
renroductive  organs  external ; and  as  these  are  only 
developed  at  certain  seasons,  these  zoophytes  gene- 
rally appear  to  be  completely  asexual ; whilst  in  the 
two  other  orders  the  ova  are  produced  in  internal 
ovaries,  and  these  organs  are  constantly  present. 

Divisions.— The  first  family,  Hydrides , contains 
only  a single  genus  ( Hydra)  of  polype,  some  of  which 
may  be  met  with  in  almost  every  piece  of  stagnant  or 
slowly-running  fresh  water.  They  are  usually  attached 
to  some  aquatic  plant,  and  their  most  favourite  station 
is  amongst  the  rootlets  of  the  duckweed,  so  common 
in  all  our  ponds.  The  animal,  when  extended,  con- 
sists of  a long  gelatinous  cylinder,  attached  by  one 
extremity  to  the  sub-aquatic  plant,  and  furnished  at 

the  other  with  very  long  tentacles,  which  it  stretches  about  in  the  water  in  search  of 
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the  minute  animals  on  which  it  feeds.  In  a state  of  contraction  it  presents  the 
appearance  of  a mere  gelatinous  lump  or  button. 

The  tentacles,  or  feelers,  are  said  to  he  tubular,  and  filled  with  an  albuminous  fluid. 
They  arc  furnished  with  a variable  number  of  tubercles,  arranged  in  a spiral  manner 
on  the  surface.  These  tubercles  are  beset  with  a number  of  spinigerous  vesicles, 
which  serve  as  organs  of  touch,  in  the  midst  of  which,  at  the  apex  of  the 
tubercle,  a very  singular  organ  of  prehension  is  situated.  Each  spinigerous  vesicle 
consists  of  two  sacs,  placed  one  within  the  other,  with  a small  cavity  in  the  centre  of 
the  inner  one.  At  the  point  of  contact  of  the  two  sacs  is  placed  a long  ciliary  hair, 
which  projects  from  the  surface  of  the  tentacle.  The  organ  of  prehension,  which  is 
called  the  hasta,  consists  of  a sac  opening  at  the  surface  of  the  tentacle,  within  which, 
at  the  lower  portion,  is  placed  a saucer-shaped  vesicle,  supporting  a minute  ovate  body, 
which  again  bears  a sharp  calcareous  piece  called  the  sagitta,  or  arrow.  This  can  be 

pushed  out  at  the  pleasure  of  the  animal, 
serving  to  roughen  the  surface  of  the  ten- 
tacle, and  afford  a much  firmer  hold  of  its 
living  prey.  It  is  supposed  that  a poison 
is  also  ejected  at  the  same  time,  as  animals 
when  seized  by  the  hydra  are  observed 
to  die  almost  instantaneously.  Muscular 
bands  are  observed  running  through  the 
substance  of  the  tentacles  ; some  passing 
from  tubercle  to  tubercle,  marking  out 
a series  of  lozenge-shaped  spaces,  and 
others  running  in  a longitudinal  direction 
through  the  tentacle.  Of  these,  the  former 
have  been  regarded  as  extensor  muscles, 
the  latter  as  adductors.  But  the  action  of 
these  muscles  is  apparently  quite  insuffi- 
cient to  explain  the  extraordinary  exten- 
sibility of  the  tentacles,  which,  from  a mere 
tubercle,  may  be  stretched  out  to  the 
length,  in  one  species,  of  no  less  than 
eight  inches.  “To  produce  this  degree  of  elongation,”  says  Dr.  Johnston,  “it  seems 
necessary  to  have  superadded  the  propulsive  agency  of  a fluid.  Water  flows,  let  us 
say  by  suction,  into  the  stomach  through  the  oral  aperture,  whence  it  is  forced  by  the 
vis  a tergo,  or  drawn  by  capillary  attraction  into  the  canals  of  the  tentacula,  and  its 
current  outwards  is  sufficient  to  push  before  it  the  soft,  yielding  material  of  which 
they  are  composed,  until  at  last  the  resistance  of  the  living  parts  suffices  to  arrest 
the  tiny  flood  ; or  the  tube  has  become  too  fine  in  its  bore  for  the  admission  of  water 
attenuated  to  its  smallest  possible  stream,— bow  inconceivably  slender  may  indeed 
be  imagined ; but  there  is  no  thread  fine  enough  to  equal  it,  seeing  that  the  tentacula 
of  Hydra  fusca  in  tension  can  be  compared  to  nothing  grosser  than  the  scarce  visible 
filament  of  the  gossamer’s  web.” 

The  most  wonderful  portion  of  the  history  of  the  Ilydra  consists  in  its  extraordi- 
nary powers  of  propagation.  The  most  usual  mode  in  which  reproduction  takes  place 
is  by  a process  of  budding  or  gemmation,  in  which  some  portion  of  the  substance 
of  the  creature  is  pushed  out  into  a small  tubercle  ; this  gradually  becomes 


Fig.  31. — Tentacles  of  Ilydra. 
a.  tubercles  ; b,  hasta  ; c,  d,  spinigerous  vesicles. 
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larger,  and  at  length  develops  a circle  of  tentacles  from  its  upper  extremity.  The 
young  animal  is  then  complete,  but  generally  remains  attached  to  its  parent  for  a short 
time  longer,  stretching  out  its  tentacles  and  taking  food  in  precisely  the  same  manner 
as  the  old  animal.  Nor  is  it  an  unusual  thing  to  behold  the  young  one  and  the  old 
one  struggling  for,  and  gorging  different  ends  of  the  same  worm.  Before  the  develop- 
ment of  tentacles  on  the  young  Hydra,  and  even  after  these  have  made  their  appear- 
ance, a communication  exists  between  the  digestive  cavity  of  the  parent  and  that  of 
its  offspring ; so  that  food  given  to  either  of  them  produces  more  or  less  distension  of 
the  bodies  of  both.  This  communication,  however,  appears  to  close  some  little  time 
before  the  separation  of  the  young  animal. 

After  the  young  one  is  thrown  off  there  remains  no  mark  to  show  whence  it  had 
been  protruded.  In  warm  weather  the  young  Hydrce  are  produced  very  rapidly,  a 
single  polype  sometimes  bearing  about  as  many  as  four  young  ones,  depending  from 
various  parts  of  the  body.  And  no  sooner  is  one  of  these  thrown  off  than  another 
appears  to  take  its  place ; and,  what  is  still  more  extraordinary,  “ the  young  ones  them- 
selves often  breed  others ; and  those  others  sometimes  push  out  a third  or  fourth  gene- 
ration before  the  first  fall  off  from  the  parent.” — (Baker.)  According  to  Trembley,  the 
average  number  of  young  produced  by  a single  Hydra  grisea , in  summer,  is  twenty  per 
month ; but  as  each  of  these  would  in  a few  days.be  surrounded  by  a numerous  family 
of  children  and  grand-children,  all  as  prolific  as  itself,  it  may  readily  be  imagined  that 
the  monthly  progeny  of  one  of  these  creatures  will  be  exceedingly  numerous. 

This  mode  of  reproduction  is,  however,  confined  to  the  summer  months.  A different 
provision  is  necessary  for  continuing  the  species  from  year  to  year.  For  this  purpose, 
in  autumn,  the  Hydrse  produce  small  bodies,  which  have  been  called  oviform  granules , 
and  which  remain  like  seeds  in  the  water,  until  the  return  of  spring  causes  them  to 
develop  a new  race  of  polypes.  Little  is  known  of  the  true  nature  of  these  bodies, 
which  are  regarded  by  Ehrenberg  as  female  or  hermaphrodite  polypes,  deprived  of 
tentacula  and  loaded  with  ova,  like  the  female  polypes,  or  ovigerous  vesicles  of  the 
following  family. 

Singular  as  are  these  natural  modes  of  increase,  they  are  surpassed  by  the  very 
curious  phenomena  presented  by  the  artificial  multiplication  of  the  Hydra  by  the 
mechanical  division  of  its  substance.  On  this  subject,  Trembley  of  Geneva,  who  dis- 
covered and  described  the  singular  properties  of  this  creature  about  the  year  1744, 
speaks  as  follows  : — “ I have  opened  a polype  on  my  hand,  extended  it,  and  cut  the 
simple  skin  of  which  it  is  formed  in  every  direction  ; I have  reduced  it  to  little  pieces, 
and,  in  a manner,  minced  it.  Theso  little  pieces  of  skin,  both  those  which  did  and 
those  which  did  not  possess  arms,  became  perfect  polypes.” 

An  operation  which,  to  almost  any  other  animal,  would  prove  injurious  or  fatal,  is  thus 
found,  in  the  case  of  the  Hydra,  only  to  assist  the  propagation  of  the  species.  Wounds 
heal  up  with  marvellous  facility  ; and  by  cutting  the  creatures  in  various  directions, 
the  most  extraordinary  monsters  may  be  produced.  A tail  deprived  of  its  head  will 
produce  a fresh  one  in  four  or  five  days ; whilst  the  amputated  head  forms  a new  tail 
in  about  the  same  time.  Theso  singular  facts  were  received,  a3  may  be  supposed,  at 
the  time  of  their  discovery,  with  no  little  incredulity  ; but  the  testimony  of  numerous 
observers  leaves  no  room  to  doubt  of  their  corrrcctncss,  and  the  animals  themselves  are 
so  common  that  any  one  may  repeat  the  experiments  of  Trembley  and  Baker  for  his 
own  satisfaction. 

We  have  dovoted  so  much  space  to  the  reproduction  of  theso  curious  creatures,  that 
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the  remainder  of  their  history  must  be  dismissed  in  bat  few  words.  Although  com. 
monly  found  attached  by  their  caudal  extremity,  they  are  capable  of  moving  from  place 
to  place  with  facility,  somewhat  in  the  manner  of  a leech,  by  attaching  the  anterior 
extremity  at  some  distance  from  the  tail,  then  detaching  the  latter,  and  drawing  the 
body  up  into  a loop,  so  as  to  bring  the  tail  close  up  to  the  head.  This  motion  is  then 
repeated ; and  the  Hydra  thus  advances  by  a series  of  steps,  each  of  the  length  of  its  ; 
body.  It  can  also  glide  almost  imperceptibly  on  its  base,  and  not  unfrequently  floats  i 
in  the  water,  hanging  from  the  surface  by  its  caudal  extremity. 

The  Hydrae  are  exceedingly  voracious,  and  feed  only  on  living  animals.  The  larvae 
of  insects,  worms,  and  the  minute  crustaceous  animals  which  swarm  in  all  waters  1 
constitute  their  principal  food.  Sometimes  two  polypes  will  seize  upon  the  same  worm,  ' 
when  a dispute,  of  course,  ensues,  which  occasionally  ends  in  a very  singular  manner. 

If  the  weaker  of  the  two  does  not  feel  inclined  to  let  slip  a booty  for  which  he  has 
perhaps  been  waiting  with  extended  tentacles  for  several  days,  it  sometimes  happens  | 
that  each  polype  swallows  the  end  which  has  fallen  to  his  share,  until  at  length  the 
worm  being  all  gone,  the  mouths  of  the  pair  come  into  actual  contact.  They  now  find 
themselves  in  a position  of  considerable  difficulty,  which  is  sometimes  terminated  by 
the  breaking  of  the  worm  ; but  if  this  does  not  take  place,  the  larger  or  stronger  of  the  I 
two  seizes  upon  his  antagonist,  and  swallows  him,  worm  and  all.  After  a time  the 
swallowed  polype  emerges  uninjured  from  his  living  tomb ; the  worm,  however,  is 
gone.  One  of  the  most  singular  circumstances  connected  with  the  digestion  of  the 
Hydra — a digestion  which,  as  we  have  seen,  is  capable  of  dissolving  creatures  of  far 
higher  organization  than  itself — is,  that  the  creature  may  actually  be  turned  inside  out 
without  any  derangement  of  its  functions  ; the  old  inner  surface  now  acts  the  part  of  a 
skin,  whilst  that  which  was  the  outer  skin  adapts  itself  without  difficulty  to  the 
performance  of  the  work  of  digestion. 

The  polypes  of  the  second  family,  the  Sertularidce,  all  live  in  societies,  each  polype 
being  inclosed  in  a sort  of  horny  cup,  supported  on  a branched  polypidom  of  the  same 
consistence.  The  structure  and  mode  of  formation  of  these  polypidoms,  which  are 
amongst  the  most  elegant  productions  of  the  sea,  has  already  been  described.  Their 
delicate  arborescent  forms  are  constantly  to  be  seen  attached  to  the  sea-weeds  left  upon 

the  beach  by  the  retiring  waves.  The 
cups  or  cells  containing  the  polypes  are 
sometimes  placed  at  the  extremity  of 
long  stalks,  sometimes  arranged  along 
the  sides  of  the  stem  and  branches  of  the 
polypidom;  and  the  family  has  been 
divided  into  two  sub-families,  in  accord- 
ance with  these  characters.  The 
Laomedea  gcniculata , of  which  a figure 
has  already  been  given,  is  an  ex- 
ample of  the  former  mode  of  growth, 
characteristic  of  the  sub-family  of  j 

Fig.  32.— Part  of  Sertularia  filicula.  a,  natural  size  ; Canmanularina  : in  the  second  arrange- 
b,  magnified.  * . ' . 

ment,  the  cells  are  sometimes  placed  \ 

along  both  sides  of  the  tubular  portion  of  the  polypidom,  sometimes  onlj  in  a 
single  series  along  the  upper  or  lower  surface  of  the  branches.  These  constitute 
the  sub-family  Scrtularina.  In  some  instances  the  stem  springs  from  a proper  root,  so 
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exist  there ; the  ova  are  consequently  endowed  with  a a a,  ovigerous  vesicles, 
locomotive  power,  enabling  them  to  emigrate  to  such  a 

distance  from  the  parent  stock,  as  to  avoid  all  chance  of  inconvenient  crowding.  The 

forms  of  some  of  these  active  ova  or  germs,  as 
described  by  Sir  John  Daly  ell  and  Professor  Yan 
licneden,  remind  one  strongly  of  the  creatures 
forming  the  next  class,  a circumstance  which,  when 
taken  in  connexion  with  the  fact  that  many  animals, 
apparently  belonging  to  the  following  family,  are 
found  to  be  only  stages  in  the  reproduction  of  the 
Medusa affords  a strong  argument  in  favour  of  the 
views  of  some  zoologists,  who  remove  all  the  polypes, 
belonging  to  the  present  order,  into  a position  more 
in  accordance  with  the  intimate  connexion  which 
appears  to  exist  between  them  and  these  higher 
Radiata. 

The  Tubularida,  forming  the  third  family  of 
hydroid  polypes,  are  also  for  the  most  pai-t  social 
animals,  frequently  possessing  a polypidom,  which, 
however,  when  present,  is  of  a much  less  firm  con- 
sistence than  the  horny  framework  of  the  Scrtulan'da. 
The  polypes  are  never  entirely  retractile  within  their 
tubes  ; the  upper  extremity  is  enlarged  into  a clavate 
head,  surrounded  by  a variable  number  of  tentacles. 
The  family  is  divided  into  two  sub-families,  the  1'ubulariadce,  in  which  the  polypes 
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are  inclosed  in  a polypidom  (Fig.  34)  ; and  the  Corynidcc , in  which  {hey  are  naked,  or 
only  furnished  with  a rudiment  of  a polypidom.  The  genera  are  founded  on  the 
arrangement  and  form  of  the  tentacles. 

The  fertile  individuals,  when  they  have  been  observed,  are  generally  mere  knobs,  in 
which  the  tentacles  are  completely  wanting  ; and  it  is  supposed  that  they  derive  the 
nourishment  necessary  for  the  performance  of  their  reproductive  functions  from  the 
active  barren  polypes.  One  mode  of  propagation  exhibited  by  these  animals  is  that  of 
the  production  of  what  have  been  called  by  Professor  Yan  Beneden,  “free  or  motive 
buds.”  They  are  produced  in  little  clusters  of  bulbs,  which  grow  from  the  bases  of  the 
tentacles  at  certain  seasons,  and  for  a certain  period,  after  exclusion,  possess  a considerable 
power  of  locomotion.  Sir  J.  G.  Dalyell,  in  his  account  of  Tubularia  indivisa,  informs  us 
that  on  quitting  the  parent  the  bud  of  this  species  develops  some  little  tubercles,  the 
rudiments  of  the  tentacles,  from  its  under  surface,  and  on  these,  as  on  so  many  feet, 
move  about  the  bottom  of  water.  After  a time  it  appears  to  select  a position  in  which 
to  fix  its  permanent  abode,  when  “ it  reverses  itself  to  the  natural  position,  with  the 
tentacula  upwards,  and  is  then  rooted  permanently  by  a prominence,  which  is  the 
incipient  stalk,  originating  from  the  under  part  of  the  head.  Gradual  elongation  of  ' 
the  stalk  afterwards  continues  to  raise  the  head,  and  the  formation  of  the  zoophyte  is 
perfected.”  Other  ovules  undergo  a certain  degree  of  development  whilst  still  inclosed 
in  the  ovisac,  and  are  excluded  from  this  shelter  in  a form  somewhat  resembling  that 
of  the  common  Hydra.  They  then  fix  themselves,  and  become  gradually  developed 
into  the  form  of  the  parent  animal.  Many  polypes,  apparently  belonging  to  this 
family,  give  origin,  by  a process  of  gemmation,  to  young  Medusae,  which  again  produce 
ova,  from  which  similar  polypes  are  developed.  The  observation  of  this  fact  has  given 
rise  to  the  theory  of  what  is  called  the  “ alternation  of  generations,” — a theory  which 
has  been  applied  by  its  originator,  Stemstrup,  to  several  other  classes  of  animals. 

Some  of  these  polypes  attain  a considerable  size ; the  Corymorpha  nutans , one  of  the 
most  beautiful  of  the  group,  attains  a length  of  four  inches  and  a-half.  Of  the  beauty 
of  its  appearance,  Messrs.  Forbes  and  Goodsir,  who  discovered  it  in  the  British  seas, 
speak  in  the  following  terms  : — “ When  placed  in  a vessel  of  sea-water,  it  presented 
the  appearance  of  a beautiful  flower.  Its  head  gracefully  nodded  (whence  the  appro- 
priate specific  appellation  given  it  by  Sars),  bending  the  upper  part  of  its  stem.  It 
waved  its  long  tentacula  to  and  fro  at  pleasure,  but  seemed  to  have  no  power  of  con- 
tracting them.  It  could  not  be  regarded  as  by  any  means  an  apathetic  animal,  and  its 
beauty  excited  the  admiration  of  all  who  saw  it.”  The  general  colour  of  the  creature  ( 
is  a delicate  pink,  with  longitudinal  lines  of  brownish  or  red  dots.  The  tentacles  are 
very  numerous  and  long,  and  of  a white  colour  ; and  the  ovaries,  which  are  situated 
immediately  above  the  circle  of  tentacles,  are  orange.  Most  of  the  Tubularidce  inhabit 
the  sea  ; but  one  species,  the  Cordylophora  lacustris,  is  found  in  the  dock  of  the  Grand 
Canal,  Dublin,  in  water  which  is  perfectly  fresh. 

I 

Order  II. — Asteroida. 

General  Characters. — The  asteroid  polypes  arc  all  compound  animals,  inhabiting 
a polypidom,  which  consists  of  a fleshy  external  layer,  supported  upon  a calcareous  axis. 
The  polypes  which  are  imbedded  in  this  fleshy  mass  are  furnished  with  eight  flat 
tentacles,  placed  in  a single  circle  round  the  mouth,  and  not  unfrequently  toothed  or 
fringed  on  their  margins.  The  outer  integument  consists  of  two  membranes,  which  aro 
bo  thin  on  the  portion  of  the  creature  which  can  he  protruded  from  its  cell  as  to  permit 
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the  iuternal  organs  to  be  seen  through  them  with  ease.  Towards  tne  base  of  the  body, 
however,  the  outer  of  these  membranes  increases  in  thickness,  and  becomes  continuous 
with  the  common  covering  of  the  polypi- 
dom,  in  which,  in  most  of  the  asteroid 
polypes,  minute  particles  of  carbonate 
of  lime  are  secreted,  forming  either  spi- 
cula  or  small  granulated  masses,  which 
give  increased  stability  to  the  whole.  The 
inner  membrane,  retaining  its  delicacy  of 
texture,  is  continued  through  the  cell  of 
the  polype,  lining  this  as  well  as  the  nu- 
merous canals  which  penetrate  in  minute 
ramifications  to  all  parts  of  the  poly- 
pidom.  The  stomach  is  a distinct  mem- 
branous sac  or  tube,  commencing  imme- 
diately within  the  mouth,  occupying  the 
centre  of  the  cylinder  formed  by  the 
outer  integuments,  with  which  it  is  con- 
nected by  eight  membranous  partitions, 
which  alternate  with  the  bases  of  the 
tentacles,  and  divide  the  space  between 
the  walls  of  the  stomach  and  the  skin  into 
eight  equal  compartments.  These  parti- 
tions are  continued  beyond  the  termi- 
nation of  the  stomach  in  the  form  of 
membranous  plaits  or  folds,  between 
which  some  filamentous  organs  are  to  be 
seen,  which  have  been  regarded  by  some 
zoologists  as  the  ovaries.  It  appears, 


Fig.  35. — Red  coral  ( Corallium  rubrum). 


however,  that  the  ova  are  produced  from 
the  inner  surface  of  the 
membrane  lining  the 
canah)  of  the  polype 
mass,  and  not  in  pecu- 
liar organs  set  apart  for 
this  purpose ; conse- 
quently, the  true  office 
of  the  organs  just  men- 
tioned, still  remains  un- 
determined. The  sto- 
mach is  perforated  at  its 
termination,  so  that  it 
communicates  with  the 
internal  canals ; but 
the  opening  is  capable 
of  being  closed  by  means 
of  a circular  muscle. 

The  ova  first  make  their  appcaranco  in  the  form  of  little  tubercles,  which  gradually 
increase  in  height,  and  become  narrowed  at  the  base,  until  they  form  small  seod-like 


Fig.  36.— Reproduction  of  Alcyonium. 

It  flection  of  Alcyonium,  showing,  a a,  polypes ; b b,  canals  cut  across, 
some  containing  ova.  2.  A canal  more  highly  magnified, 
ture  egg;  b,  an  ovule  commencing  its  development. 


a,  a mu- 
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bodies,  adhering  by  a short  stalk  to  the  membrane  from  which  they  have  arisen.  In 
process  of  time  this  stalk  becomes  absorbed,  and  the  eggs  ai’e  set  at  liberty  to  commence 
their  further  development.  For  this  purpose,  however,  they  must  get  out  of  their 
prison, — an  undertaking  not  altogether  unattended  with  difficulty.  The  eggs  gradually 
work  up  to  the  base  of  the  stomach,  which,  as  we  have  already  stated,  is  perforated 
with  a dilatable  opening  ; but  the  sphincter  muscle,  which  acts  the  part  of  a porter  at 
this  living  door,  appears  occasionally  to  entertain  some  doubts  of  the  propriety  of 
allowing  the  egress  of  the  young  fry,  and  the  eggs  are  frequently  repulsed  from  the 
openiug  before  they  are  permitted  to  effect  a passage  into  the  stomach.  From  this 
cavity  they  are  at  last  ejected  into  the  open  sea,  where  they  swim  about  for  a time 
by  means  of  cilia,  in  the  full  enjoyment  of  a freedom,  which,  however,  is  soon  to 
end. 

Divisions This  order  of  Zoophytes  is  divided  into  four  families,  from  characters 

derived  from  the  nature  of  the  polypidom.  In  the  first,  this  consists  of  a series  of 
parallel  tubes,  each  of  which  serves  as  a habitation.  The  tubes  are  generally  of  a cal- 
careous nature,  and  are  united  together  by  transverse  partitions.  This  family  is  called 
Tubiporidcc,  from  the  name  of  its  most  typical. genus,  Tubipora  ; of  this  only  a single 
species  is  known,  the  red  “Organ  coral”  ( Tubipora  musica),  inhabiting  the  Indian 
Ocean,  in  which  the  polypidom  is  of  a deep  crimson  colour,  contrasting  strongly  with 
the  bright  green  of  the  living  polypes. 

In  the  family  Alcyonidce,  one  of  the  British  members  of  which  has  received  from 

our  fishermen  the  elegant  appellations 
of  Cow’s  paps , Dead  man’s  toes,  and  Dead 
man’s  Jinyers,  the  polypidom  is  of  a 
spongy  nature,  and  contains  a multi- 
tude of  minute  calcareous  concretions 
which  serve  to  give  firmness  to  the 
fabric.  When  the  polypes  are  con- 
tracted, the  surface  of  the  polypidom, 
which  is  covered  with  a coriaceous 
skin,  is  seen  to  bear  numerous  scattered 
stellate  marks,  which,  on  examination, 
are  found  to  consist  of  eight  rays  corres- 
ponding with  the  tentacula  cf  the  polypes 
which  are  to  be  protruded  from  these 
spots.  The  cells  occupied  by  the  polypes 
are  placed  at  the  terminations  of  canals 
which  run  through  the  polypidom, 
and  which,  by  their  union  with  each 
other,  serve  to  maintain  a communication  between  the  individual  polypes  constituting 
the  mass.  The  rest  of  the  polypidom  is  made  up  of  a transparent  gelatinous  substance, 
containing  the  calcareous  spicula  above  mentioned,  and  pervaded  by  numerous  small 
fibres,  which  form  a sort  of  irregular  network.  The  Alcyonidce  are  always  attached  to 
submarine  bodies.  The  species  already  mentioned  is  exceedingly  common  round  our 
coasts;  so  much  so  that,  as  Dr.  Johnston  says,  “ scarce  a shell  or  stone  can  be  dredged 
from  the  deep  that  does  not  serve  as  a support  to  one  or  more  specimens.”  It  often 
covers  these  objects  with  a simple  crust  of  about  an  eighth  of  an  inch  in  thickness,  but 
far  more  frequently  rises  up  from  the  surface  of  attachment  in  conical  or  finger-shaped 


Fig.  37.— Alcyonium. 

A,  a portion  enlarged,  showing  the  polypes. 
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lobes,  from  the  varied  forms  of  which  it  has  obtained,  in  the  vocabularies  of  our  mari- 
time population,  the  expressive,  if  not  very  refined,  names  already  mentioned.* 
One  of  the  most  remarkable  species  belonging  to  this  family  is  the  Alcyonium  poculum, 
or  Neptune’s  cup,  which  is  found  upon  the  coral  reefs  in  the  eastern  Archipelago.  The 
polypidoiu  of  this  zoophyte,  which  bears  some  resemblance  to  a wine  glass  in  form,  is 
sometimes  as  much  as  three  feet  in  height,  and  eighteen  inches  in  diameter  at  the 
mouth. 

In  the  Gorgonidce , which  constitute  the  third  family  of  asteroid  polypes,  the  calca- 
reous matter  when  present,  instead  of  being  scattered  in 
the  form  of  granules  or  spicula  throughout  the  substance 
of  the  polypidom,  is  collected  into  a solid  central  axis, 
covered  by  the  fleshy  mass  in  which  the  polypes  are 
imbedded.  The  axis  is  sometimes  calcareous,  sometimes 
homy,  and  in  some  curious  forms  it  consists  of  a mixture 
of  both  substances ; as  in  the  Isis  hippuris,  a species 
inhabiting  the  Indian  seas,  the  axis  of  which  is  formed 
of  a series  of  calcareous  joints  united  together  by  homy 
rings  (Fig.  38).  Most  of  the  species  possessing  a homy 
axis  ( Gorgonia , and  allied  genera)  grow  in  a more  or  less 
arborescent  form  ; but  in  some  species,  well  known  in  a 
dried  state  as  “sea-fans,”  the  longitudinal  branches 
are  united  at  irregular  intervals  by  a number  of  trans- 
Terse  pieces,  which  are  composed  of  a continuation  of 
the  homy  axis,  covered  with  the  cortical  substance,  and 
bearing  polypes  exactly  like  the  main  stem  and  branches, 

But  there  is  one  species  belonging  to  this  family,  with  the  stony  axis  of  which  most 
of  us  have  been  acquainted  from  our  earliest  years,  although  it  is  probable  that  many  are 
still  ignorant  of  its  origin.  This  is  the  Corallium  rubrum  (Fig.  35),  the  animal  which  pro- 
duces the  common  red  coral,  a substance  of  great  beauty,  and,  at  one  time,  of  consider- 
able value.  In  Persia,  China,  and  J apan,  coral  ornaments  are  still  valued  as  highly 
as  gold,  and  large  quantities  of  them  are  manufactured  in  Naples  for  the  eastern  mar- 
kets. The  zoophyte  appears  to  be  confined  to  the  Mediterranean  Sea,  where  it  grows, 
especially  on  the  southern  coasts,  attached  to  rocks  at  considerable  depths  in  the  sea. 
It  is  fished  up  from  the  deep  by  means  of  nets  and  other  instruments,  which,  like  many 
other  things  in  these  early  homes  of  civilization,  have  undergone  little  or  no  change 
in  their  construction  for  many  centuries.  But  the  fishery  is  one  of  considerable  import- 
ance to  the  countries  which  carry  it  on  ; and  a great  number  of  the  popular  tales  and 
legends  of  the  inhabitants  of  the  south  coast  of  Europe  are  connected  with  this  favourite 
employment.  So  completely  ignorant  were  the  older  writers  of  the  true  nature  of 
coral,  that  some  of  them  even  referred  it  to  the  mineral  kingdom ; and  even  as  lately 
as  the  middle  of  the  last  century,  naturalists  were  in  the  habit  of  regarding  coral  as  a 
vegetable  production.  This  opinion  was  further  supported  by  the  discoveiy  of  the 
supposed  flowers  of  the  plant,  by  an  Italian  naturalist,  who  gave  the  world  an  exceed- 
ingly full  description  of  their  structure.  So  firmly  had  the  belief  in  tke  vegetable 
nature  of  coral  taken  root,  in  the  minds  even  of  scicntifio  men  in  those  days,  that 

• The  popular  names  of  this  species,  the  Alcyoniutn  digitatum,  in  most  countries,  arc  derived  from 
its  fingered  appearance ; the  French  call  it  Main  de  mer,  or  “ sea  hand;”  the  Germans.  Diebthand  or 
“ thief  s hand,”  and  Fingerkork , ’ 


Fig.  38.— Part  of  axis  of  Isis 
hippuris. 
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when  a surgeon  of  Marseilles,  who  had  examined  the  zoophyte  either  with  more  care 
or  more  judgment  than  his  predecessors,  found,  to  his  astonishment,  that  the  so-called 
flowers  were  really  animals,  endowed  with  the  power  of  voluntary  motion,  even 
Reaumur,  to  whom  he  forwarded  an  account  of  his  discovery,  thought  it  advisable, 
when  communicating  it  to  the  Academy  of  Sciences  in  Paris,  to  conceal  the  name  of 
the  discoverer,  lest  he  should  bo  exposed  to  the  derision  of  his  contemporaries — for  that 
learned  body  considered  the  statement  so  exceedingly  improbable  that  it  could  not  be 
entertained  for  a moment. 


Fig.  39. — Pennatula. 
a,  a single  polype  magnified. 

The  zoophytes  of  the  three  preceding  families  all  grow  attached  by  the  base  to 
rocks  or  other  submarine  bodies ; in  those  of  the  fourth  family,  the  Pennatulidce,  on 
the  contrary,  the  polypidom  is  completely  unattached,  and  they  are  only  retained  in 
their  proper  position  by  the  insertion  of  the  lower  portion  into  the  sand  or  mud  of  the 

bottom  of  the  sea.  The  main  stem  of  the 
polypidom  of  these  animals  is  fleshy, 
but  furnished  with  an  internal  bony  axis, 
which,  however,  does  not  reach  to  either 
extremity  of  the  stalk.  The  polypes  are 
not  situated  upon  this  portion,  but  upon 
a series  of  lamellse,  which  stand  out  upon 
each  side  of  the  stalk,  giving  the  whole 
creature,  in  some  cases,  the  appearance 
of  a large  quill-feather.  It  was  formerly 
supposed  that  these  polypes  swim  by  the 
waving  of  the  pinnae  to  and  fro  in  the 
sea  ; and  as  some  of  them  are  most  bril- 
liantly phosphorescent,  the  beautiful 
appearance  which  would  be  presented  by 
the  motion  of  such  a splendid  undulating 
meteor  through  the  water  may,  perhaps, 
be  imagined.  In  the  words  of  Dr.  Grant, 
Fig.  40.— Portion  of  Virpulnria  Mirabilis,  magni-  “ a more  singular  and  beautiful  spectacle 
fled,  showing  the  polypes.  could  scarcely  be  conceived  than  that 

of  a deep  purple  Pennatula  phosphorta, 
with  all  its  delicate  transparent  polypi  expanded,  and  emitting  their  beautiful  phospho- 
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rescent  light,  sailing  through  the  still  and  dark  abyss  by  the  regular  and  synchronous 
pulsations  of  the  minute  fringed  arms  of  the  whole  polypi.”  But,  unfortunately  for 
this  charming  vision,  all  that  we  know  of  the  habits  of  these  creatures  tends  to  show 
that,  although  certainly  not  rooted  to  one  spot  like  the  other  polypes,  they  are  com- 
pletely sedentary  in  their  mode  of  life,  remaining  always  in  one  place,  with  the  base 
of  the  central  stalk  buried  in  the  soft  bottom  of  the  sea. 

These  zoophytes  vary  considerably  in  form.  In  some  cases,  of  which  the  Tennatula, 
or  “sea-pen”  already  figured,  may  serve  as  an  example,  the  central  stalk  is  of  moderate 
length,  whilst  the  pinnse  are  tolerably  long,  giving  the  creature  so  completely  the 
appearance  of  a feather,  that,  to  use  the  words  of  Lamarck,  “ it  seems,  in  fact,  as  if 
nature,  in  forming  this  compound  animal,  had  endeavoured  to  copy  the  external  form 
of  a bird’s  feather.”  In  some  genera,  Virgularia  and  Pavonaria,  to  which  the  name 
of  “ sea-rushes  ” has  been  given,  the  central  stem  is  very  much  prolonged,  some  of 
them  measuring  between  three  and  four  feet  in  length.  The  polypiferous  lobes  are 
comparatively  short. 


Order  III. — IIelianthoida. 

General  Characters. — The  Helianthoid  polypes,  of  which  the  common  sea- 
anemones,  of  our  coasts,  may  serve  as  an  example,  approach  much  more  closely  in 
their  structure  to  the  Asteroid  than  to  the  Hydroid  polypes.  In  fact,  it  has  been  pro- 
posed by  some  zoologists  to  confine  the  name  of 
polypes  to  the  two  former  orders,  removing  the 
last-mentioned  group  to  another  position  amongst 
the  Badiata.  Like  the  Asteroid  polypes,  the 
animals  forming  the  present  order  have  a 
stomach,  consisting  of  a sac  quite  distinct 
from  the  outer  walls  of  the  body  ; like  them, 
also,  the  space  between  the  stomach  and  the 
outer  integuments  is  divided  into  cells,  by  mem- 
branous or  muscular  partitions,  upon  which  the 
ova  are  produced.  But,  instead  of  eight  flat 
fringed  organs,  the  mouth  is  surrounded  by  a 
variable  number  of  tubular  tentacles,  which 
are  generally  very  numerous,  and  arranged  in 

multiples  either  of  five  or  six ; and  the  lamelbe  of  the  interparietal  space  follow  the 
same  rule  as  to  number. 

Some  of  them,  as  the  Actinia,  are  free  and  naked ; but  the  greater  number  secrete  a 
calcareous  polypidom,  which,  however,  differs  widely  from  that  of  the  preceding  order. 
Instead  of  the  polypes  being  imbedded  in  a fleshy  or  leathery  mass,  supported  on  a 
calcareous  or  homy  axis,  the  cells  inhabited  by  the  Helianthoid  polypes  are  hollowed 
out  immediately  in  the  stony  polypidom ; the  lamellae,  which  divide  the  space  between 
the  outer  skin  and  the  stomach  into  compartments,  being  also  supported  by  a calcareous 
plate ; so  that  when  the  polypes  are  removed  the  cells  still  exhibit  a radiate  struc- 
ture. The  Actinia,  one  of  the  commonest  species  of  which  is  represented  in  the 
above  figure,  will  furnish  us  with  a very  good  idea  of  the  individual  polypes  of  this 
order. 

These  animals  generally  consist  of  a cylindrical  body,  truncated  or  out  off  at  the  two 


Fig-.  41. — Actinia  Mesembryanthemum. 
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extremities  ; tlie  lower  surface,  which  forms  a flat  disc,  adheres,  by  means  of  a glutinous 
secretion,  to  rocks  or  other  submarine  bodies  ; whilst  the  upper  is  perforated  in  the 
centre  by  the  oral  aperture,  and  furnished  with  a variable  number  of  tentacles,  which 
in  many  species  are  exceedingly  numerous,  and  tinged  with  the  most  vivid  and  delicate 
colours.  The  skin  of  the  sides  of  the  animal  is  of  a much  firmer  texture  than  that  of 
cither  the  oral  or  basal  disc.  At  the  upper  edge  it  forms  a sort  of  border,  which  com- 
pletely conceals  the  more  delicate  tentacles  during  contraction,  when  the  animal 
presents  the  appearance  of  a conical  lump  of  flesh,  with  a slight  impression  at  the  apex. 
The  stomach  is  a plaited  membranous  bag,  which,  when  the  animals  are  exceedingly 
hungry,  is  not  unfrequently  turned  completely  out  of  the  oral  aperture  in  the  form  of  a 
semi-transparent  bladder,  constricted  in  various  parts  into  lobes  of  greater  or  less  extent. 

When  the  stomach  is  protruded  in  this  manner,  some 
small  white  filaments  are  often  to  be  seen  projecting 
from  an  opening  at  the  bottom  of  the  sac  ; these  have 
been  regarded  as  ovaries  by  some  authors,  but  they 
seem  rather  to  be  the  male  generative  organs.  The 
space  between  the  stomach  and  the  outer  walls  of  the 
body  is  divided  into  compartments  by  a series  of 
muscular  lamellae,  by  the  action  of  which  the  various 
changes  in  the  form  of  the  creature  are  effected.  3d any 
of  these  lamellae  do  not  reach  the  stomach  ; so  that 
they  form  projecting  leaflets,  with  a free  margin,  upon 
which  the  true  ovaries  are  produced. 

The  extension  of  these  animals  is  effected  by  the  imbibition  of  water,  either  through 
the  mouth  or  the  pores  of  the  tentacles.  This  fills  the  interparietal  space,  and  is  forced 
thence  into  the  tentacles ; the  little  pores  at  their  tips  being  kept  closed  until  every  part 
of  the  creature  is  distended  to  the  utmost,  often  presenting  a most  beautiful  appear- 
ance. The  contraction  of  the  walls  of  the  body,  and  of  the  perpendicular  lamellae, 
soon  forces  out  this  water,  when  the  Actinia  wishes  to  contract  itself ; the  water  passes 
off  through  minute  pores  at  the  tips  of  the  tentacula ; and  when  the  contraction  is 
sudden,  it  is  sometimes  ejected  to  a distance  of  a foot  or  more. 

The  ova  of  the  Actiniae,  like  those  of  other  polypes,  are  active  when  first  excluded. 
For  several  days  they  swim  freely  about,  by  means  of  the  cilia  with  which  they  are 
furnished;  then  fix  themselves,  and,  after  passing  through  a series  of  changes,  gradually 
assume  the  likeness  of  the  parent.  In  the  Actinice  the  ova  are  frequently  hatched,  if 
such  a phrase  may  be  allowed,  within  the  chambers  of  the  interparietal  space  ; and  after 
remaining  in  these  cavities  for  some  time,  the  young  animals  are  ejected  through  the 
mouth.  The  same  circumstance  may  probably  occur  in  other  groups  of  Helianthoid 
polypes  ; but  these  do  not  present  themselves  so  readily  to  the  continued  observation  of 
naturalists. 

The  polypidom  of  the  Helianthoid  zoophytes  is  essentially  a cast  in  carbonate  of  lime 
of  the  structure  of  the  animal.  It  is  presented  in  its  simplest  form  by  the  Fungi# — a 
group  of  corals  in  which  the  polypidom  is  inhabited  only  by  a single  polype.  In  these, 
when  the  polype  is  very  young,  only  a small  number  (generally  six)  of  calcareous 
lamella)  are  developed.  As  the  animal  increases  in  size,  others  are  produced  between 
those  first  formed  ; others  again  between  these  ; and  so  on,  until  at  length  the  number 
of  these  stony  rays  becomes  quite  extraordinary.  The  mode  of  formation  of  the  com- 
pound corals  is  very  similar  to  that  of  the  Fungi#,  except  that  in  the  former  the  increase 


Fig.  42. — Section  of  Actinia. 

a,  cavity  ot  stomach  ; b,  surround- 
ing chambers. 
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of  size  of  each  polype,  and,  of  course,  also  of  the  cell  which  it  inhabits,  is  restrained  within 
much  narrower  bounds, — the  Fungice  growing 
apparently  for  an  indefinite  period,  and  con- 
stantly increasing  the  size  of  their  polypidom 
by  shooting  out  fresh  rays ; so  that  the  outline 
of  the  original  cell  is  very  soon  entirely  lost. 

The  arrangement  of  the  individual  polypes,  in 
the  compound  JTelianthoida,  varies  in  the 
different  families,  and  the  form  of  the  coral 
varies  with  it. 

Humble  as  these  creatures  are,  their  opera- 
tions occupy  an  important  place  in  the  history 
of  the  globe.  Islands — some  of  them  of 
considerable  size,  and  affording  a habita- 
tion to  an  entire  race  of  human  beings — 
owe  their  elevation  (from  the  bottom  of  the 
ocean,  and  the  solidity  which  enables  them 
to  resist  the  continual  action  of  the  tremen- 
dous breakers  of  the  tropical  seas)  to  the 
labours  of  these  apparently  contemptible 
agents;  and  in  the  geological  periods  of  the  world’s  history  they  appear  to  have  played 
even  a still  more  important  part. 

Three  kinds  of  coral-reefs  are  distinguished.  Nearly  all  the  shores  of  the  seas 
inhabited  by  the  reef-building  corals,  which  occupy  a broad  zone  extending  between 
20"’  and  30°  of  latitude  on  each  side  of  the  equator,  are  more  or  less  fringed  with  their 
living  walls  ; these  are  called  skirting  reefs.  Other  reefs  are  sometimes  met  with  at  a 
much  greater  distance  from  the  shore,  although  still,  to  a certain  extent,  running 
parallel  to  its  outlines.  To  these  the  name  of  barrier  reefs  has  been  given  ; the  most 
remarkable  of  them  is  the  great  reef  which  runs  along  the  north-east  coast  of  Australia. 
The  third  form  of  reef  is  presented  by  a great  number  of  the  Polynesian  islands.  Many 
of  these  are  of  a crescent-like  form,  or  even  sometimes  completely  circular,  inclosing,  as 
within  a wall,  a basin  of  still  water  (called  a lagoon ),  in  which  the  more  delicate  marine 
animals  find  a welcome  refuge  from  the  tumultuous  waves  which  rage  without.  These 
islands,  which  are  called  atolls  or  lagoon-reefs , are  generally  highest  on  the  windward,  or 
eastern  side,  against  which  the  waves  are  continually  dashing  with  great  violence  ; the 
polypes,  from  some  cause  still  unexplained,  building  with  greater  rapidity  on  that 
portion  of  the  reef  which  is  constantly  exposed  to  the  action  of  the  breakers.  On  the 
opposite  or  leeward  side,  the  reef  is  seldom  completed  ; so  that  at  this  part  the  lagoon 
usually  communicates  with  the  open  sea  by  an  opening  of  variable  width.  As  exposure 
to  the  air  appears  quickly  to  bo  fatal  to  these  polypes,  they  never  raise  their  habita- 
tions quite  to  the  surface  of  the  water,  usually  stopping  at  four  or  five  feet  below  low- 
water  mark.  It  is  evident,  therefore,  that  the  living  polypes  can  have  nothing  to  do 
with  the  final  elevation  of  the  coral  islands  above  the  level  of  the  sea  ; and  we  find  that 
this  is  due  to  the  action  of  the  very  waves  which  appear  to  threaten  the  infant  island 
with  destruction.  The  violence  of  the  storm  breaks  off  large  fragments  from  the  lower 
parts  of  the  reef,  and  washes  them  up  to  its  surface,  where  they  rest,  and  gradually 
become  agglutinated  together  by  a constant  deposit  of  calcareous  sand,  produced  by  the 
disintegration  of  the  coral.  In  courso  of  time  these  deposits  rise  above  the  surface, 


Fig.  43. — Development  of  Fungia. 
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wheD  some  floating  cocoa-nut  is  thrown  upon  the  beech,  and  germinates  in  the  sandy 
soil.  Things  go  on  rapidly  now.  Birds  visit  the  new- formed  land;  new  species  of 
vegetation  arise  ; and  each  plant,  hy  the  decay  of  its  fallen  leaves,  assists  in  the  forma- 
tion of  a layer  of  mould  in  which  other  plants  may  grow.  Assisted  hy  a tropical  sun 
and  a moist  atmosphere,  vegetation  becomes  luxuriant ; and  the  barren  sandy  spot,  so 
recently  raised  from  the  bosom  of  the  ocean,  is  soon  converted  into  one  of  the  most 
delightful  abodes  of  man.  The  circular  form  assumed  by  these  islands  has  led  to  the 
assumption  that  the  coral  of  which  their  foundations  are  composed  has  been  reared  either 
upon  the  rim  of  the  crater  of  some  submerged  volcano,  or,  when  the  islands  are  of 
large  size,  upon  a ridge  of  elevated  ground  surrounding  a basin,  like  many  that  may  he 
met  with  upon  the  present  earth.  The  principal  difficulty,  in  the  way  of  this  supposition, 
is,  that  the  polypes  are  found  never  to  build  or  live  at  greater  depth  than  from  120  to  180 
feet ; and  it  is  almost  impossible  to  imagine  that  the  volcanoes  of  the  continent,  which  is 
now  submerged  in  the  Pacific  Ocean,  were  all  so  nearly  of  the  same  height,  that  their 
summits  would  come  within  this  distance  of  the  surface  of  the  water.  An  equal  or  still 
greater  difficulty  presented  itself  in  the  case  of  the  harrier  reefs,  to  the  most  considerable  of  | 
which  we  have  already  referred.  The  great  barrier  reef  of  New  Holland  is  more  than 
1000  miles  in  length ; for  about  350  miles  it  is  quite  continuous ; and  it  is  evidently  { 
impossible  to  admit  that  a chain  of  mountains  is  submerged  in  this  place  with  summits 
so  very  uniform  in  height. 

To  solve  this  difficulty,  a most  ingenious  hypothesis  has  been  put  forward  hy  Mr. 
Darwin.  That  gentleman  considers  that  the  observations  made  by  him  in  the  Pacific 
and  Indian  Oceans  justify  him  in  asserting  that  the  whole  of  the  bottom  of  these  seas 
is  undergoing  considerable  change  of  elevation ; some  portions  of  it  gradually  rising 
(areas  of  elevation),  and  others  as  gradually  subsiding  (areas  of  subsidence).  The 
following  diagrams  will  show  how  these  suppositions  serve  to  explain  the  formation  of 


Fig.  44.  Fig.  45. 


eoral  islands.  In  the  first  diagram,  A represents  the  peak  of  an  island,  which  may  he 
regarded  as  the  summit  of  a submerged  mountain.  The  coral  polypes,  labouring  in 
their  accustomed  vocation,  would  construct,  at  such  a distance  from  the  actual  shore  as 
would  furnish  them  with  a suitable  depth  of  water,  a skirting  reef,  C.  But  the  island 
is  not  stationary  ; it  is  sinking  very  slowly  ; and,  in  process  of  time,  we  find  that  only 
a small  portion  of  the  central  peak  is  still  above  the  water,  whilst  the  corals  have  gone 
on  working  so  as  to  keep  themselves  always  at  the  same,  or  nearly  the  same  height ; 
although  the  reefs  which  they  form,  instead  of  being  only  a few  hundred  feet  from  the 
shore  of  the  island,  are  now  at  a distance,  perhaps,  of  several  miles.  But  matters  go 
still  further : the  subsidence  still  continues ; the  original  island  disappears  beneath 


the  families  madreporid.®  and  cyathophyllid^. 
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the  -waves  • the  deposition  of  debris  upon  the  surface  of  the  coral  reef  raise 


it  above  the  surface;  and  it  becomes 
a lagoon  island,  in  the  manner  already- 
described.  Few  things  in  nature,  per- 
haps, can  give  us  a more  vivid  perception 
of  the  power  of  that  Omnipotent  Creator 
at  whose  command  these  apparently  in- 
significant creatures  rear  their  stupendous 
edifices  from  the  deep.  Some  idea  of  the 
number  of  architects  required  to  produce 
these  vast  results  may  be  obtained  from 


Fig.  46. 


the  following  remarks  of  Mr.  Dana’s  : — 

“ Calculating  the  number  of  polypes  that  are  united  in  a single  Astraea  dome  twelve 
feet  in  diameter,  each  covering  a square  half-inch,  we  find  it  exceeding  one  hundred 
thousand ; and  in  the  Pontes  of  the  same  dimensions,  in  which  the  animals  are  under  a 
line  in  breadth,  the  number  exceeds  five  and  a-half  millions.  There  are,  consequently, 
five  and  a-half  millions  of  mouths  and  stomachs  to  a single  zoophyte,  contributing 
together  to  the  growth  of  the  mass.”  From  age  to  age,  from  the  earliest  periods  to 
which  the  study  of  fossils  can  carry  the  history  of  our  planet,  to  the  present  time, 
countless  millions  of  these  humble  zoophytes  have  been  ceaselessly  toiling,  separating 
calcareous  matter  from  the  waters  of  the  ocean,  and  fixing  it  in  a permanent  and  solid 
form  ; and  immense  beds  of  calcareous  rock,  in  various  parts  of  the  world,  bear  witness 
to  their  unceasing  activity,  perhaps  even  more  than  the  coral  islands  of  the  recent 


seas. 

Like  the  greater  number  of  radiated  animals,  the  Helianthoid  polypes  possess 
urticating  organs,  which  consist  of  minute  capsules  imbedded  in  the  skin,  containing 
a spicule,  or  a spiral  thread,  of  great  delicacy,  and  apparently,  also,  secreting  an 
acrid  fluid  of  some  sort,  which  exerts  a poisonous  action  upon  any  soft  living 
tissues  with  which  it  may  come  in  contact.  The  effect  of  this  urticating  power 
is  seen  in  the  speedy  death  of  small  fishes,  and  other  marine  creatures,  which  tempt 
their  fate  by  straying  carelessly  amongst  the  tentacles  of  our  common  Actinia,  several 
of  which  produce  a slight  sensation  of  heat  even  in  the  human  skin.  One  of  these,  in 
fact,  the  Anlhea  cereus,  is  said  to  sting  very  severely. 

Divisions. — In  this,  as  in  the  preceding  order,  the  characters  of  the  families  are 
derived  from  the  structure  of  the  polypidom.  In  the  first  family  (the  Madreporidce,  or 
“tree  corals,”)  the  polypidom  is  much  branched,  and  composed  of  a porous  substance,  in 
which  the  openings  of  the  polype  cells  occupy  the  summits  of  tubercular  prominences  of 
greater  or  less  elevation.  These  cells  are  generally  almost  round  ; sometimes  they  are 
nearly  superficial,  but  in  many  cases  reach  nearly  to  the  centre  of  the  coral.  The  rays 
are  few  in  number,  and  rarely  meet  in  the  middle  of  the  cell.  The  polypes  are  usually 
j small,  and  possess  only  twelve  short  tentacles  placed  in  a circle  round  the  mouth. 

The  family  of  Cyathophi/llidce,  or  “ cup  corals,”  form  polypidoms  of  a more  or  less 
cup-like  shape,  with  the  cell  occupied  by  the  polype  at  the  upper  extremity.  The 


rumerous.  This  family  may  be  divided  into  two  sub-families,  according  as  the  cell 
occupied  by  the  polype  is  divided  or  not  from  the  lower  portion  of  the  polypidom  by  a 


transverse  partition.  Species  of  both  these  groups  are  found  in  deep  water  off  the 
British  coasts.  ' 
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It  is  to  the  third  family,  the  Astrccidce,  especially  that  the  formation  of  the  coral 

reefs  is  to  be  attributed.  In  this  the  corals 
usually  form  thick  stony  masses ; the  stony 
rays  of  the  cells  are  exceedingly  numerous,  and 
the  cells  themselves  penetrate  deeply  into  the 
mass  of  the  coral,  although  they  are  generally 
partially  divided  by  imperfect  transverse  par- 
titions. Most  of  the  zoophytes  of  this  family 
appear  to  increase  by  a sort  of  spontaneous 
division,  instead  of  by  gemmation.  Bythismeans 
the  body  of  the  polype,  and  the  cavity  which 
it  occupies,  are  in  many  cases  not  distinctly 
circumscribed ; and  the  latter  form  curious, 
elongated,  winding  depressions  in  the  surface 
of  the  coral.  A very  well  known.. example  of 
this  form  is  presented  by  the  brain  coral 
(Mceandrina  cerebriformis). 

In  the  fourth  family,  the  Fungida , to  which 
we  have  already  referred,  the  polypes  are  single, 
and  often  attain  a considerable  size.  The  poly- 
pidoms  form  oblong  or  roundish  masses,  furnished  with  an  extraordinary  number  of  1 
rays ; the  outermost  of  which  project  from  the  circumference  without  being  confined 
by  any  outer  walls.  The  polype  occupies  the  whole  of  this  radiated  edifice ; it  is 
furnished  with  a tubular  mouth  in  the  centre,  and  with  numerous  short,  round  tentacles, 
which  are  scattered  over  the  upper  surface. 

The  family  Zoanthidce  consists  of  somewhat  clavate  polypes,  presenting  a considerable 
resemblance  in  their  general  structure  to  the  Actinice.  They  differ  from  these,  how- 
ever, in  being  social  in  their  mode  of  life,  a number  of  the  polypes  being  united 
by  a common  creeping  stem,  which 
attaches  them  to  some  submarine 
object,  and  from  which  new  polypes 
are  produced  at  intervals  as  it  runs 
along.  The  mouth  is  surrounded  by 
a single  row  of  tentacles. 

We  now  come  to  the  family  of 
Actiniadce , or  “ sea  anemones,”  the 
structure  of  which  has  already  been 
described.  A considerable  number 
of  these  polypes  occur  on  our  own 
coasts  ; but  it  is  in  the  seas  of  tropical 
latitudes  that  they  are  to  be  found 

in  the  greatest  profusion,  and  presenting  the  most  beautiful  appearance.  Ellis,  in 
speaking  of  our  British  species,  says : — “ Their  tentacles  being  disposed  in  regular 
circles,  and  tinged  with  a variety  of  bright  lively  colours,  very  nearly  represent  the 
beautiful  petals  of  some  of  our  most  elegantly  fringed  and  radiated  flowers,  such  as  the 
carnation,  marygold,  and  anemone,” — and  travellers  describe  the  beauty  of  the  tropica, 
species  in  still  higher  terms  of  admiration.  Thus  are  the  wonders  of  nature  exhibited 
in  her  minuest  productions.  A race  of  beings,  comparatively  unseen  and  unnoticed  by 


Fig.  48. — Zoanthus. 


Fig.  47.— Astreea  viridis. 
a a,  expanded  polypes ; b b,  polypes  with- 
drawn into  their  cells  ; c,  coral  un- 
covered by  flesh,  showing  the  cells. 
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the  unobservant  eye,  presents  all  the  beauty  and  perfection  of  mechanism  which  pre- 
vails in  the  higher  orders  of  the  animal  creation  ; so  truly  has  it  been  observed  that 
the  wonders  of  the  microscope  fully  equal,  if  they  do  not  actually  surpass,  those  of  the 
telescope.  Thus  is  everything,  even  in  the  very  depths  of  the  ocean,  and  however 
minute,  wisely  adapted  to  the  purposes  of  its  being.  The  sea  anemones  attain  a consi- 
derable size ; some  of  our  common  British  species  being  as  large  as  a good-sized  apple. 
They  are  far  more  active  than  the  members  of  the  preceding  families,  and  enjoy  a consi- 
derable power  of  locomotion.  They  generally  adhere  by  the  lower  surface  to  a rock  or 
some  other  submarine  body ; one  species,  the  Actinia  parasitica,  attaches  itself  to  living 
crabs,  and  the  unfortunate  crustacean  may  often  be  seen  in  vivaria  crawling  about 
with  a burden  on  his  back  nearly  as  big  as  himself.  Locomotion  is  effected  in  various 
ways  : sometimes  the  animals  creep  along  almost  imperceptibly  upon  their  base  ; some- 
times, but  more  rarely,  they  reverse  themselves,  and  walk  along  on  the  tips  of  their 
tentacles.  Professor  Forbes  observed  an  Actinia  “ walking  up  the  sides  of  a glass,  by 
alternately  adhering  with  its  disc  and  base,  in  the  leech  fashion.”  The  same  dis- 
tinguished naturalist  met  with  an  Actinia,  in  the  Mediterranean,  “ which  is  habitually 
free,  and  swims  by  contractions,  in  the  manner  of  a Medusa.” — (Johnston,  Brit.  Zooph. 
p.  235,  note.) 

The  tentacles  are  arranged  either  in  one  or  several  rows.  In  some  species  they  are 
long  and  thin ; in  others,  short  and  thick  ; in  most  of  them  the  tentacles  and  oral  disc 
can  be  retracted  within  the  body;  but  in  the  genus  Anthea,  of  which  two  British  species 
. are  known,  they  are  always  exserted. 

The  Actiniadae  are  exceedingly  voracious  in  their  habits,  feeding  upon  almost  any 
small  animals  that  come  within  their  reach.  Shrimps  and  small  crabs,  whelks,  and  even 
sometimes  small  fishes,  fall  a ready  prey  to  these  apparently  helpless  creatures.  In 
many  cases  the  objects  taken  into  their  capacious  maw  appear  to  bear  no  proportion  to 
the  original  size  of  the  animal,  or  to  its  power  of  prehension.  Thus  Mr.  Cocks,  of  Fal- 
mouth, found,  in  the  stomach  of  a specimen  of  Anthea  cereus,  the  remains  of  a fish  four 
inches  and  a-half  in  length  ; and  in  other  cases  he  met  with  crabs  of  two  inches  and  a 
quarter  in  diameter,  in  the  same  situation.  Dr.  Johnston  also  mentions  a case  which 
was  brought  to  his  notice,  in  which  an  individual  of  Actinia  crassicornis  had  swallowed 
a valve  of  a scallop  shell  as  large  as  a saucer.  He  says — “ The  shell,  fixed  within  the 
stomach,  was  so  placed  as  to  divide  it  completely  into  two  halves ; so  that  the  body, 
stretched  tensely  over,  had  become  thin  and  flattened  like  a pancake.  All  communica- 
tion between  the  inferior  portion  of  the  stomach  and  the  mouth  was,  of  course,  pre- 
vented ; yet,  instead  of  emaciating  and  dying  of  an  atrophy,  the  animal  had  availed 
itself  of  what  undoubtedly  had  been  a very  untoward  accident,  to  increase  its  enjoyments 
and  its  chances  of  double  fare.  A new  mouth,  furnished  with  two  rows  of  numerous 
tentacula,  was  opened  up  on  what  had  been  the  base,  and  led  to  the  under  stomach. 
The  individual  had  indeed  become  a sort  of  Siamese  twin,  but  with  greater  intimacy 
and  extent  in  its  unions.”  The  objects  swallowed  as  food  are  retained  in  the  stomach 
for  about  twelve  hours,  when  the  indigestible  matters  arc  returned  through  the  mouth, 
coated  with  a thick  fluid,  something  like  the  white  of  an  egg. 

Although  so  much  more  complicated  in  their  structure  than  the  Hydra , whoso  ex- 
traordinary history  has  already  beon  detailed,  these  animals  possess  a nearly  equal 
power  of  surviving  and  repairing  an  amount  of  injury  that  would  be  fatal  to  most  other 
creatures.  Dr.  Johnston  says  “ They  may  bo  kept  without  food  for  upwards  of  a 
year ; they  may  be  immersed  in  water  hot  enough  to  blister  the  skin,  or  frozen  in  a 
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mass  of  ice  and  again  thawed ; and  they  may  be  placed  in  the  exhausted  receiver  of 
the  air  pump,  without  being  deprived  of  life,  or  disabled  from  resuming  their  usual 
functions  when  placed  in  a favourable  situation.”  The  most  serious  mutilations  appear 
to  be  equally  subjects  of  perfect  indifference  to  them;  their  tentacles  may  break  off  and 
new  ones  will  soon  spring  up  in  the  place  of  those  which  have  been  removed ; the 
whole  upper  part  of  the  body  may  be  cut  away,  and  after  a time  the  base  will  produce 
a new  mouth,  oral  disc,  and  tentacles,  and  proceed  with  its  vital  functions  as  if  nothing 
had  happened  to  disturb  the  even  tenour  of  its  existence.  Nay,  it  is  said  that  if  the 
whole  body  be  torn  away,  leaving  only  a portion  of  the  base,  this  fragment  will 
gradually  produce  a new  creature.  Still  less  does  the  upper  portion,  when  amputated 
in  this  manner,  lose  any  fraction  of  its  vitality.  On  the  contrary,  as  soon  as  it  has 
recovered  from  the  shock  naturally  consequent  upon  such  unceremonious  treatment,  it 
resumes  its  former  activity,  stretching  out  its  tentacles  and  capturing  its  prey, 
apparently  quite  unconscious  that  it  has  no  stomach  to  put  it  into,— for  at  first  all  the 
food  taken  at  the  mouth  passes  out  at  the  opposite  end,  “just  as  a man’s  head,  being 
cut  off,  would  let  out  at  the  neck  the  bit  taken  in  at  the  mouth.”  The  Actinia  that 
has  undergone  the  operation  of  decapitation  has,  however,  one  great  advantage  over 
the  human  subject  who  has  been  placed  in  the  same  predicament : this  condition,  which 
is  irremediable  in  the  latter  case,  is  only  temporary  in  the  more  fortunate  polype  ; and 
just  as  the  base  develops  a perfect  oral  surface  in  the  place  of  that  which  it  has  lost, 
the  latter,  when  left  to  itself,  soon  closes  up  the  awkward  gap  in  its  lower  regions  with 
a new  base,  which  retains  the  food  in  the  digestive  cavity,  and  adheres  to  submarine 
objects  as  firmly  as  its  predecessor.  In  one  recorded  case,  the  upper  half,  instead  of  produc- 
ing a new  base,  actually  developed  a second  mouth,  with  its  complement  of  tentacles ; so 
that  a double  polype  was  produced,  which  captured  its  prey  at  both  ends  at  the  same 
time.  If  the  body  be  nearly  divided  perpendicularly,  the  two  halves  will  unite  again  in 
a few  days ; but  if  the  section  be  complete,  two  perfect  individuals  are  produced, — so 
that  a process  which  to  most  animals  would  be  fatal,  is  here  only  a means  of  propaga- 
tion. An  instance  of  the  tenacity  of  life  of  these  creatures  is  related  by  Hughes  in 
his  “ Natural  History  of  Barbadoes.”  After  describing  the  occurence  in  a rock-pool, 
on  the  coast  of  that  island,  of  some  creatures  resembling  the  common  garden  marygold, 
which  protruded  themselves  from  holes  in  the  rock,  he  says  : — “Many  people  coming 
to  see  these  strange  creatures,  and  occasioning  some  inconvenience  to  a person  through 
whose  grounds  they  were  obliged  to  pass,  he  resolved  to  destroy  the  objects  of  their 
curiosity  ; and,  that  he  might  do  so  effectually,  caused  all  the  holes  out  of  which  they 
appeared  to  be  carefully  bored  and  drilled  with  an  iron  instrument ; so  that  we  cannot 
but  suppose  that  their  bodies  must  have  been  entirely  crushed  to  a pulp  ; nevertheless, 
they  appeared  in  a few  weeks  from  the  very  same  places.”  “Yet  these  creatures,” 
says  Dr.  Johnston,  “ almost  indestructible  from  mutilation  and  injury,  may  be  killed 
in  a few  short  minutes  by  immersion  in  fresh  water.” 

Not  only  do  the  larger  fishes  and  Crustacea  retaliate  upon  the  Actiniae  the  war 
j which  they  wage  with  their  weaker  brethren,  but  even  man  in  many  cases  finds  these 
zoophytes  most  delectable  articles  of  food.  By  the  Abbe  Dicquemare,  who  many  years 
ago  communicated  some  excellent  observations  upon  these  animals  to  the  Royal 
Society,  they  seem  to  have  been  regarded  as  great  delicacies.  “ Being  boiled  some 
time  in  sea  water,”  says  the  Abbe,  “ they  acquire  a firm  and  palatable  consistence,  and 
may  then  be  eaten  with  any  kind  of  sauce.  They  arc  of  an  inviting  appearance,  of  a 
light  shivering  texture,  and  of  a soft  white  and  reddish  hue.  ’"heir  smell  is  not  unlike 


THE  FAMILY  LUCERNARIDjE. 


65 


that  of  a warm  crab  or  lobster.”  Mr.  Gosse  also  bears  testimony  to  their  excellence  ; 
and  an  amusing  account  of  his  first  culinary  efforts  upon  them  will  be  found  in  his 
delightful  volume  on  the  natural  history  of  the  Devonshire  coast. 

The  Lucemariilce,  which  form  the  seventh  and  last  family,  have  been  arranged  by 
some  authors  with  the  Asteroid  polypes,  as,  like  these,  they  possess  eight  tentacles,  or 
rather  eight  bundles  of  tentacles.  They  appear,  however,  to  be  more  nearly  allied  to 
the  Actinia  than  to  the  Asteroid  polypes  ; and  in  some  of  their  characters  they  approach 
the  Medusa,  which  constitute  the  following  class,  so  that  in  their  natural  position  they 
ought  probably  to  be  approximated,  as  nearly  as  possible,  to  those  creatures.  The  Lucer- 
narida,  of  which  several  species  are  found  on  the  British  coasts,  are  campanulate  animals 
of  a gelatinous  consistence,  which  generally  adhere  by  a narrow  stalk  to  sea-weeds  or 
other  floating  submarine  bodies.  The  anterior  widened  extremity  forms  an  oral  disc, 
which  is  either  quadrangular  or  octangular  in  its  form,  the  angles  being  more  or  less 
produced  into  pedicles,  which  bear  numerous  short,  knobbed  tentacles.  'When  the  disc 
is  quadrangular,  the  pe- 
dicles are  forked  at  some 
little  distance  from  their 
base ; so  that  there  are 
always  eight  tufts  of 
tentacles.  They  feed 
upon  any  minute  ani- 
mals that  may  stray  into 
the  neighbourhood  of 
their  tentacles,  which, 
when  seeking  for  food, 
are  stretched  out  to  their 
lull  extent ; but  as  soon  as  any  unfortunate  creature  comes  in  contact  with  them, 
they  seize  it,  and  fold  it  into  the  mouth  immediately.  Mr.  Couch  says  that  only 
the  tuft  which  has  seized  upon  a prey  is  turned  into  the  mouth,  the  others  remaining 
expanded  and  seeking  for  more.  Although  generally  stationary,  these  creatures  are 
able  to  swim  with  considerable  rapidity,  by  alternately  contracting  and  dilating  the 
body.  When  moving  in  this  way,  they  continue  their  contortions,  according  to 
Mr.  Couch,  until  “ they  meet  with  any  obstruction,  when  they  rest;  and  if  the  situa- 
tion suits  them,  they  fix  themselves;  if  not,  they  move  on  in  the  same  manner  to  some 
other  spot.”  In  moving  about  to  short  distances,  as  from  place  to  place  on  the  plant 
to  which  they  are  attached,  they  adopt  the  same  plan  as  the  Hydra,  bending  down 
their  oral  extremity  until  they  can  adhere  by  the  tentacles,  when  “ the  footstalk  is 
loosened  and  thrown  forward,  and  twirled  about,  till  it  meets  with  a place  to  suit  it. 
It  is  then  fixed,  and  the  tentacula  are  loosened,  and  in  this  wray  they  move  from  one 
spot  to  another.  Sometimes  they  move  like  the  Actiniae,  by  a gliding  motion  of  the 
stalk.” — Such  are  the  most  active  of  the  class  of  Polypes.  We  now  proceed  to  a class 
of  animals  which  enjoy  freedom  of  motion  to  a much  greater  extent. 

Class  II. — Discophora. 

General  Characters.— In  walking  along  the  sca-bcach,  as  the  tide  is  falling,  the 
attention  of  the  wanderer  is  often  attracted  by  the  number  of  singular  gelatinous  masses 
left  on  the  sands.  At  first  sight  it  would  never  bo  suspected  that  these  aro  really  living 
animals,  endowed  with  a structure  of  considerable  complexity;  but  a very  little  exa- 


, 49. — Lucernaria  auricula,  natural  size. 
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mination  will  soon  show  the  observer  that  this  is  the  case.  If  one  of  these  lumps  of 
jelly  be  put  into  a clear  pool  or  basin  of  sea-water,  parts,  before  confounded  in  a shape- 
less mass,  immediately  unfold  themselves  ; a circular  umbrella-like  disc,  surrounded  by 
numerous  short  filamentous  tentacles,  appears  to  support  the  creature  at  the  surface  of 

the  water;  and  from  the  centre 
of  this  hang  four  long  arms 
with  membranous  fringed 
margins.  This  is  the  Medusa 
aurita  (Fig.  50),  the  com- 
monest Medusa  of  our  coasts, 
and  must  have  been  observed 
by  any  one  who  has  looked 
into  the  water  from  a boat  or 
jetty  in  calm  weather.  In 
the  water  the  creature  swims 
along  most  gracefully  by  the 
A,  lateral  view,  showing  the  tentacles  hanging  down  ; B,  under  alternate  contraction  and  dila- 

surlace. 

tation  of  its  transparent  disc. 

All  the  animals  of  this  class  present  a structure  very  similar  to  this.  They  all 
possess  a disc  of  greater  or  less  convexity,  which  is  employed,  in  the  manner  already 
described,  for  the  purposes  of  locomotion ; and  in  most  of  them  the  margin  of  this  disc 
is  furnished  with  tentacles  or  cirri.  The  disc,  or  umbrella , consists  of  two  membranes, 
of  which  the  lower  is  called  the  sub-umbrella.  In  the  centre  of  this  the  mouth  is 
situated,  sometimes  at  the  extremity  of  a peduncle  of  variable  length,  which  contains 
the  stomach,  and  in  some  cases  also  the  ovaries.  The  mouth  is  most  frequently  furnished 
with  tentacles.  Some  genera,  although  provided  with  a lai-ge  peduncle  or  with  tentacles, 
are  said  to  possess  no  mouth,  the  nourishment  being  absorbed  through  a number  of  small 
pores  scattered  upon  these  organs,  and  communicating  by  minute  tubes  with  the  stomach, 
which,  as  usual,  is  situated  in  the  peduncle.  Immediately  above  the  stomach  there  is 
frequently  a second  cavity,  whence  a system  of  vessels  takes  its  rise ; these  run  in  a 
radiating  direction  from  the  centre  to  the  circumference  of  the  sub-umbrella,  where 
they  are  united  by  a circular  vessel.  In  some  cases  these  vascular  canals  are  branched, 
and  sometimes  they  form  a delicate  net- 
work, which  runs  through  the  whole  body 
of  the  creature.  When  the  supra-stomachal 
cavity  is  wanting,  the  vessels  open  imme- 
diately into  the  stomach  itself.  They  serve 
to  convey  the  products  of  digestion  from 
the  stomach  to  the  various  parts  of  the 
body,  and  at  the  same  time  expose  it  to  the 
action  of  the  water  through  which  the  ani- 
mal moves.  The  tentacles  which  generally 
surround  the  mouth  vary  greatly  in  size 
and  form  ; those  of  the  margin  are  filiform 

and  very  variable  in  length.  At  the  base  the  marginal  tentacles  (Fig.  51)  terminate  in  a 
small  bulb,  in  which  the  microscope'  reveals  the  existence  of  one  or  more  minute  cavities, 
which,  from  their  structure,  and  supposed  connexion  with  the  faculty  of  hearing,  have 
received  the  namo  of  otoliUo  vesicles  ( b ).  They  consist  of  an  oval  or  roundish  sac,  con- 


Fig.  51 . — Margin  of  Oceania  octona. 

a,  bases  of  marginal  tentacles  ; b,  otolitio  vesi- 
cles ; c,  ocelli. 


Fig.  50.— Medusa  aurita. 
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t&iuin'”  from  one  to  nine,  or  even  more  globules.  In  addition  to  these,  the  bases  of  the 
marginal  tentacles  contain  other  organs,  which  also  occur  on  other  parts  of  the  margin 
of  the  disc.  These  consist  of  small  masses  of  pigment  cells,  each  surrounding  a minute 
silieious  crystal.  From  the  analogy  of  their  structure  they  are  regarded  as  rudimentary 
eyes,  or  at  all  events  as  organs  by  which  a sensation  analogous  to  vision  is  produced, 
and  they  have  consequently  received  the  name  of  ocelli  (c).  In  many  species  they  are 
present  in  great  numbers  ; and  in  the  more  highly  organized  forms  they  are  more  com- 
plicated in  their  structure,  and  protected  from  injury  by  membranous  hoods  or  cover- 
ings. Nevertheless,  although  the  visual  and  auditory  functions  of  these  curious  organs 
seem  to  be  admitted  on  all  sides,  the  existence  of  any  approach  to  a nervous  system  in  . 
these  creatures  is  still  a matter  of  great  doubt ; so  that  if  the  ocelli  and  otolitic  vesicles 
really  perform  the  parts  assigned  to  them,  the  perceptions  conveyed  by  them  to  tho 
animal  must  be  of  an  exceedingly  imperfect  nature. 

The  stinging  power,  which  has  already  been  referred  to  as  common  to  several  groups 
of  radiate  animals,  is  possessed  by  many  Medusa  in  the  highest  perfection.  The  urti- 
cating  organs  in  Pelagia  noctiluca,  as  described  by  Professor  AVagner,  are  placed  in  warts 
or  tubercles  on  the  skin  of  the  animal.  These  warts  contain  aggregations  of  small  red 
pigment  granules,  amongst  which  there  are  numerous  little  round  vesicles,  the  largest 
being  about  line  in  diameter.  Within  these  little  capsules  a spiral  thread  is  to  be 
seen,  which  bursts  out  of  its  case  on  the  slightest  pressure  ; these  barbed  capsules  are 
always  found  in  the  urticating  mucus  exuded  in  such  quantities  by  the  Medusa,  to 
which  they  are  considered  to  communicate  this  property.  One  or  two,  at  least,  of  our 
British  species  sting  most  severely,  although  others  are  perfectly  harmless.  Of  the 
Cyanaa  capillata — a species  common  on  the  British  coast — Professor  Forbes  speaks  as 
follows : — “ The  Cyanaa  capillata  of  our  seas  is  a most  formidable  creature,  and  the 
terror  of  tender-skinned  bathers.  With  its  broad,  tawny,  festooned  and  scalloped  disc, 
often  a full  foot,  or  even  more  across,  it  flaps  its  way  through  the  yielding  waters,  and 
drags  after  it  a long  train  of  riband-like  arms  and  seemingly  interminable  tails,  marking 
its  course  when  the  body  is  far  away  from  us.  Once  tangled  in  its  trailing  ‘ hair,’ 
the  unfortunate  who  has  recklessly  ventured  across  the  graceful  monster’s  path  too  soon 
writhes  in  prickly  torture.  Every  struggle  but  binds  the  poisonous  threads  more  firmly 
round  his  body,  and  then  there  is  no  escape ; for  when  the  winder  of  the  fatal  net 
finds  his  course  impeded  by  tho  terrified  human  wrestling  in  its  coils,  he,  seeking  no 
combat  with  the  mightier  biped,  casts  loose  his  envenomed  arms  and  swims  away.  The 
amputated  weapons,  severed  from  their  parent  body,  vent  vengeance  on  the  cause  of 
their  destruction,  and  sting  as  fiercely  as  if  their  original  proprietor  itself  gave  the  word 
of  attack.”  This  i3  a large  species  ; most  of  the  smaller  ones  appear  to  possess  no  urti- 
cating power,  at  least  none  capable  of  making  an  impression  upon  the  human  skin, 
although  the  Abbe  Dicquemare  “ has  stated  that  certain  species  of  Oceania  sting,  though 
very  slightly,  and  only  when  they  come  in  contact  with  very  sensitive  parts,  such  us 
the  eyes.”  Most  of  our  readers  will  probably  follow  Professor  Forbes’  example  in 
refraining  from  the  repetition  of  the  worthy  Abbe’s  experiment,  preferring  “ keeping 
their  eyes  intact  to  poking  Medusa  into  them.”  It  is  from  this  stinging  power  that  the 
Medusa  have  received  the  name  of  “sea  nettles,”  which  appears  to  havo  been  applied  to 
them  in  all  ages  and  in  all  languages.  The  ancient  Greeks  called  them  AKa\ri<pai,  or 
nettles — a name  which  was  adopted  into  modorn  scientific  language  to  designate  tho 
class  of  animals  to  which  the  Medusa  belonged. 

fhe  class  Acalepha , of  authors,  includes  not  only  uhc  animals  of  the  present  class, 
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but  also  those  of  the  two  following  ; and  the  whole  present  so  few  characters  in  common, 
that  Eschscholtz,  in  his  work  upon  this  department  of  the  animal  kingdom,  was  obliged 
to  confess  that  the  Acalepha  could  only  be  described  as  radiated  animals,  furnished  with 
distinct  organs  of  nutrition  and  motion.  We  have,  accordingly,  preferred  following  the 
example  of  some  recent  zoologists,  who  have  abolished  the  class  Acalepha  altogether, 
and  raised  the  three  orders  into  which  those  animals  were  divided  to  the  rank  of  distinct 
classes.  The  phosphorescence  of  the  Medusa:  has  already  been  alluded  to  ; and  we  shall 
not,  therefore,  recur  to  it  in  this  place. 

But  the  most  singular  incidents  in  the  biography  of  the  Meduste  are  the  circumstances 
connected  with  their  reproduction.  They  are  all  propagated  by  eggs,  which  the 
females  (for  these  animals  are  unisexual)  produce  in  glandular  organs,  sometimes 
arranged  in  bands  or  patches  on  the  surface  of  the  sub-umbrella,  and  sometimes  in 
cavities  at  the  base  of  the  peduncle.  But  these  ova,  when  excluded  from  the  body  of 
the  parent,  develop  an  animal  quite  different  in  form  from  that  from  which  they  sprang  ; 
and  it  is  only  in  the  second  generation  that  the  original  Medusa  is  reproduced.  The 
eggs  are  developed,  to  a certain  extent,  in  small  pouches,  placed  beneath  the  body,  and 
in  the  arms  of  the  mother,  whence  they  are  not  excluded  until  they  have  acquired  the 
form  of  an  active  infusory  animalcule  (a  in 
the  annexed  figure),  furnished  with  cilia, 
enabling  them  to  swim  freely  in  the  water. 

After  a time,  the  little  animal  attaches 
itself  by  one  extremity  in  some  suitable  posi- 
tion ( b ),  and  awaits  its  further  development. 


& 
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Fig.  52. — Development  of  Medusa. 


Arms  are  soon  formed  at  its  upper  extremity  (c),  and  it  now  presents  the  appearance  and 
takes  its  food  in  the  manner  of  a Hydraform  polype.  At  this  stage  of  its  growth  buds 
are  often  produced,  just  as  in  a true  Hydra  (rf).  The  body  now  increases  considerably 
in  length,  and  becomes  constricted,  or  divided  by  wrinkles  of  the  surface  into  numerous 
segments  (e) ; these  become  more  and  more  distinct,  their  edges  become  notched,  and 
at  length  the  animal  resembles  a pile  of  jagged  saucers  placed  one  upon  another,  and 
surmounted  by  a crown  of  tentacles  (/).  At  length  these  separate  (y),  and  swim  about 
like  little  Medusa ; and,  after  undergoing  some  changes,  they  acquire  the  form  and 
colouring  of  the  common  Medusa  aurila  of  our  coasts.  So  completely  do  what  for 
want  of  a better  term  we  must  call  the  preparatory  states  of  these  animals,  resemble 
Hydroid  polypes,  that  their  connexion  with  the  Medusa  has  only  been  quite  recently 
discovered ; and  the  species  just  referred  to  has  been  described  under  the  name  of  Hydra 
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tuba.  Amongst  the  smaller  Medusa:,  a somewhat  different  mode,  or  rather  a modification 
of  the  former  method  of  reproduction,  prevails.  In  these,  as  in  the  larger  species,  the 
ova,  when  excluded,  produce  po- 
lypes, from  which  animals  resem- 
bling the  parent  arise  by  a process 
of  germination ; but  instead  of 
the  young  Medusa  being  produced 
by  the  division  of  the  whole  sub- 
stance of  the  polype  into  a series 
of  superposed  cups,  they  spring 
from  its  body  like  true  buds,  which 
gradually  become  perfect  Medusi- 
form  animals  (Fig.  53).  They  stand 
in  much  the  same  relation  to  the 
polype  stock,  from  which  they  are 
produced,  as  the  flower  to  its  parent 
plant ; and  if  we  imagine  a plant 
in  which  the  flowers,  when  fully 
formed,  are  cast  off  to  perfect  their 
seed,  wnilst  floating  in  the  medium 
which  suiTounds  them,  we  shall 
obtain  a very  good  idea  of  the 
mode  of  development  of  these 
small  Medusa.  The  polype-stages 
of  these  animals  resemble  the 

Tubuiarian  and  Sertularian  polypes.  From  these  circumstances,  some  zoologists  have. 

P°lyPCS  int°  the  P r~ss  If 

h ?7i  t certainly  only  stages  of  development.  Opinions  are  still  so 

ra !‘Z^°  W ‘hC  ' i5bmmt  °f  «“  “ alternation  o{ gone- 

rations.  Steenstrup,  who  was  the  first  naturalist  to  put  forward  this  idea  „T„ 

general  fact  dependent  on  o law,"  defines  it  as  follows  — « The  fim  U ,1  , 

expressed  by  the  words  Alternation  of  generations"  is  “the  ml  f™damental  idea 

•bird  or  fourth  degree  of  generation.  And  thin  ah, -a,,  takoTril.  til, dT  ’ 
animal,  which  exhibit  the  phenomena  in  a toiifoete  generation  ™ “ift  th„  7 
vention  of  a , numbcr  „f  gcncrnti()I,,  'J'bjs  remarka^  "f  Zce  l 't 

more  generations,  whose  function  it  is,  as  it  were  to  nrenaro  " °f  or 

succeeding  generation  of  animals  destined  to  attain’  a higher  degree  of  no:  7 7°  ^7 
which  are  developed  into  the  form  of  the  mother,  and  propagate  the  sunm'™  E ’ ^ 

° °wLC,n’  1 b°llfve>  be  demonstrated  in  not  a few  instances  in  the  P-  1 1 • ^ Ineai13 
Inlst  admitting  the  general  correctness  of  these  ideas  which  ho  ^ ' ingd?m” 
^n  a .trong  impuU. , the  right  direction  to 


Fig.  53.— Development  ofSarsia. 

1.  Polypes  described  as  Syncoryne,  natural  size. 

2.  A polype,  magnified,  a,  polype  stem;  b cde. 
medusoul  buds,  in  various  stages ; /,  tentacles  of 
the  polype. 

3.  Free  Medusa  of  the  genus  Sarsia. 


THE  MKDTTS.iV:. 


70 


Forbes  says,  “ the  assumption  of  definite  regularity  in  the  alternations  is  a secondary 
and  non-essential  one,  and  true,  probably,  when  disturbing  conditions  are  not  at  work. 
But  numerous  observations  . . . show  that  under  peculiar  circumstances,  in  what  may 
be  called  unnatural  situations,  the  polype  generations  may  go  on  continually  producing 
polype  generations ; and  those  of  Sars  and  myself,  on  the  other  hand,  that  a Medusa 
generation  may  go  on  producing  Medusa  generations  ; although,  under  normal  condi- 
tions in  each  instance,  there  is  every  reason  to  suppose  that  zoophytic  and  Medusa 
forms  would  have  regularly  alternated.”  At  least  four  British  species  of  Medusae  (two 
of  Lizzia  and  two  of  Sarsia)  have  the  power  of  producing  young  animals  by  direct 
gemmation,  and  their  development  from  a zoophytic  form  has  not  yet  been  observed. 
In  Lizzia  and  Sarsia  gemmifera  the  buds  are  produced  from  the  stomachal  peduncles  ; but 
in  the  other  species  of  Sarsia  (S.  prolifera)  they  originate  from  the  hulbs  at  the  base  of 
the  tentacles,  where  they  may  be  seen  attached  in  all  stages  of  development.  “What 
strange  and  wondrous  changes !”  says  Professor  F orbes,  after  detailing  his  observations 
upon  the  last-mentioned  minute  Medusa.  “Fancy  an  elephant,  with  a number  of 
little  elephants  sprouting  from  his  shoulders  and  thighs,  bunches  of  tusked  monsters 
hanging,  epaulette-fashion,  from  his  flanks,  in  every  stage  of  advancement ! Here  a 

young  pachyderm,  al- 
most amorphous ; there 
one  more  advanced,  but 
all  ears  and  eyes;  on  the 
right  shoulder  a youthful 
Chumy,with  head,  trunk, 
toes,  no  legs,  and  a shape- 
less body ; on  the  left,  an 
infant  better  grown  and 
u struggling  to  get  away, 

but  his  tail  not  suffici- 
ently organized  as  yet  to 
permit  of  liberty  and  free 
Fig.  54. — Development  of  Sarsia.  action ! The  comparison 

1.  Sarsia  gemmifera.  a,  the  peduncle,  with  buds  in  various  stages  of  seems  grotesque  and  ab- 
development.  2.  The  base  of  the  tentacle  of  Sarsia  prolifera.  a,  j . u f v„niiTr 
tentacle  ; b,  ocellus  ; c c c,  young  buds ; d,  a nearly  mature  bud.  sura  > DUC  11  reauy  ex- 

presses what  we  have 

been  describing  as  actually  occurring  among  our  naked-eyed  Medusae.  It  is  true  that 
the  latter  are  minute ; but  wonders  are  not  the  less  wonderful  for  being  packed  into 
small  compass.” 

Wonderfully  beautiful  as  are  these  creatures  in  form  and  colour,  the  amount 
of  solid  matter  contained  in  their  tissues  is  incredibly  small.  The  greater  part  of  their 
substance  appears  to  consist  of  a fluid,  differing  little,  if  at  all,  from  tbe  sea-water  in 
which  the  animal  swims  ; and  when  this  is  drained  away,  so  extreme  is  the  tenuity  of 
the  membranes  which  contained  it,  that  the  dried  residue  of  a “jelly  fish,”  weighing 
two  pounds,  which  was  examined  by  Professor  Owen,  weighed  only  thirty  grains. 
Yet  these  creatures  are  capable  of  executing  movements  with  considerable  vivacity, — 
their  disc  contracts  and  dilates  alternately  by  the  action  of  a band  of  what  must  be 
regarded  as  a muscular  tissue, — their  tentacles  are  capable  of  seizing  upon  and  de- 
stroying, by  a subtle  vonom,  animals  of  far  more  complicated  structure  than  themselves, 
and  their  delicate  stomachs  have  the  power  of  speedily  digesting  the  victim.  In  fact, 
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in  spite  of  the  extreme  delicacy  of  their  texture,  the  Moduste  are  amongst  the  most 
voracious  inhabitants  of  the  ocean.  Small  fishes,  and  Crustacea,  and  all  the  infinite 
mulcitude  of  minute  marine  creatures,  are  seized  and  paralyzed  by  their  deadly  arms ; 
and  as  the  mouth  and  stomach  are  capable  of  almost  indefinite  dilatation,  the  size  of 
their  prey  often  appears  exceedingly  disproportionate.  Of  the  voracity  of  one  of  the 
most  delicate  and  beautiful  of  the  small  Medusas  inhabiting  the  British  shores,  the 
Sarsia  tubuloxa,  a little  creature  of  the  size  and  shape  of  a very  small  child’s  thimble, 
Professor  Forbes  speaks  of  as  follows  : — “ Being  kept  in  ajar  of  salt  water  with  small 
Crustacea,  they  devoured  these  animals,  so  much  more  highly  organized  than  them- 
selves, voraciously;  apparently  enjoying  the  destruction  of  the  unfortunate  members 
of  the  upper  classes  with  a truly  democratic  relish.  One  of  them  even  attacked  and 
commenced  the  swallowing  of  a Lizzia  octopunctata,  quite  as  good  a Medusa  as  itself. 
An  animal  which  can  pout  out  its  mouth  twice  the  length  of  its  body,  and  stretch  its 
stomach  to  corresponding  dimensions,  must,  indeed,  be  ‘ a triton  among  the  minnows,’ 
and  a very  terrific  one  too.”  Mr.  Peach  has  described,  in  the  “ Annals  of  Natural 
History,”  a case  in  which  a specimen  of  Thaumantias  lucifera  had  seized  the  head  of  a 
Sayittn , a very  active  molluscous  animal,  and  suffered  itself  to  be  turned  completely 
inside  out  rather  than  let  go  its  hold. 

Divisions.— Much  still  remains  to  be  done  to  the  subordinate  classification  of  these 
animals.  Prof.  Forbes  divides  Che  Medusae  into  two  great  divisions,  which  we  shall  adopt 
as  orders.  In  the  first  of  these, 
the  ocelli,  or  eye-like  spots, 
surrounding  the  margin  of  the 
disc  are  naked  (Fig.  55,  1) ; 
whilst  in  the  others  these  or- 
gans are  protected  by  more  or 
less  complicated  membranous 
hoods  or  lobed  coverings  (Fig. 

55,  2).  Hence  the  former  are 
called  Gymnophthahnata  (or 
naked-eyed),  the  latter  Stegan- 
ophthalmata  (or  covered-eyed). 

In  the  former  the  ocelli,  when 
present,  are  always  placed  on 
the  bulbs  at  the  base  of  the 
tentacles,  and  frequently  also 

on  the  interstices  between  these.  In  the  second  group,  on  the  contrary,  they  are  always 
placed  between  the  marginal  tentacles. 


Order  I. — Gymnofhthat.mata. 

General  Characters.— In  addition  to  tho  simplicity  in  tho  structure  of  the 
oceili,  we  find  that  it  is  characterized  by  a similar  simplicity  in  tho  arrangement  of  the 
vascular  system.  Tho  vessels  running  from  tho  stomach  to  the  margin  of  the  disc  are 
either  perfectly  simple,  forming  so  many  straight  bands,  dividing  the  body  of  the  animal 
into  from  four  to  eight  perpendicular  segments,  or  merely  branched  at  somo  distanco 
K-m  their  origin ; each  branch,  however,  running  directly  to  tho  margin  without  uniting 
n any  wa7  Wlth  it8  fellows.  The  disc  in  some  species  is  considerably  depressed ; in 
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others,  and  indeed  in  the  majority,  it  is  more  globular,  or  even  somewhat  cylindrical  in 
its  form.  The  tentacles  and  ocelli  are  often  very  numerous,  although  no  more  than 

The  animals  of  this  order  are  further  characterized 
by  their  mode  of  reproduction,  as  they  are  all,  as 
far  as  we  know  at  present,  produced  by  actual 
gemmation  from  Tubularian  and  Sertularian 
polypes. 

Divisions.— Professor  Forbes,  in  his  work 
upon  the  British  speoies  of  this  order,  to  which 
we  are  so  largely  indebted,  divides  this  group 
into  six  families,  characterized  principally  by  the 
number  and  position  of  the  vessels  and  ovaries.  The 
first  of  these,  the  Sarsidce , includes,  together  with 
several  other  genera,  the  Sarsice  and  Lizzies,  already 
mentioned  as  producing  young  Medusae  by  gem- 
mation from  their  central  peduncle  and  from  the 
base  of  the  marginal  tentacles.  In  these  the  ova- 
ries are  imbedded  in  the  substance  of  the  peduncle. 
They  have  four  simple  vessels,  and  generally 
only  four  tentacles,  each  bearing  an  ocellus  at  their 
base.  In  Lizzia,  the  margin  of  the  umbrella  bears 
eight  bulbs,  each  containing  an  ocellus ; of  these, 
four  are  larger  than  the  others,  and  to  each  of 
these  three  tentacles  are  attached  ; the  other  four 
bear  two  tentacles  each.  In  Modeeria , although 
there  are  but  four  tentacles,  an  additional  ocellus 
is  placed  between  each  pair.  The  Modeeria  formosa , of  which  we  have  given  a figure, 
is  one  of  the  most  charming  of  these  charming  little  creatures. 

In  the  second  family,  the  Geryonidee,  the  vessels  are  also  simple  and  four  in  number; 
but  the  ovaries,  of  which  there  are  also  four, 
instead  of  being  imbedded  in  the  peduncle  are 
placed  in  the  course  of  the  vessels  on  the  sub- 
umbrella. The  tentacles  vary  greatly  in  num- 
ber. In  some  species  there  are  only  four  of 
these  organs,  each  bearing  an  ocellus  ; in  others 
the  number  of  both  organs  is  increased,  until 
in  the  Thaumantias  pilosella , of  which  a magni- 
fied figure  is  here  given,  there  are  about  a 
hundred  principal  extensible  tentacles,  spring- 
ing from  ocelliferous  bulbs  ; whilst  in  each  of 
the  intervals  between  these,  six  or  seven  shorter  Fig.  57.— Thaumantias  pilosella. 

fibres  or  secondary  tentacles  arc  placed.  Different  species  of  Thaumantias  are  most 
important  agents  in  producing  the  luminosity  of  the  European  seas. 

The  third  family , Circeidce,  includes  only  a single  genus,  of  which  the  few  species  are 
scattered  over  very  distant  parts  of  the  world.  One  is  found  on  the  coast  of  Kamtschatka, 
two  on  the  African  coasts,  and  a fourth  has  been  discovered  by  Professor  Forbes  off  the 
Shetland  Isles.  In  this  there  are  eight  radiating  vessels,  and  eight  small  ovaries 
plaoed  on  the  sub-umbrella  in  the  course  of  the  vessels. 

L 


four  of  each  exist  in  some  species. 


5G. — Modeeria  formosa. 
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In  the  JEqnoridce , amongst  which  arc  included  some  of  the  largest  species  of  naked- 
eyed  Mcdusm,  the  vessels  are  simple  and  generally  numerous  (never  less  than  eight) ; 


and  the  ovaries  are  linear,  and  placed  on  the  course  of  the  ves- 
sels on  the  sub-umbrella.  Two  British  species  of  this  family 
are  described  and  figured  by  Professor  Forbes  ; but  the  species 
are  more  numerous  in  warmer  latitudes. 

The  Medusae,  composing  the  fifth  family  (the  Oceanidce,  Fig. 
58),  are  amongst  the  most  delicate  and  beautiful  of  the  class. 
They  consist  of  a little  conical  or  globular  glassy  body,  within 
which  a variously  coloured  peduncle  may  be  seen.  The  lower 
margin  is  fringed  with  tentacles  which  vary  greatly  both  in  num- 
ber and  colour.  They  possess  four  simple  vessels ; and  the  ovaries 
are  placed  in  the  upper  part  of  the  stomachal  peduncle,  in  the  form 
of  convoluted  membranous  tubes,  which  render  themselves 
noticeable  through  the  clear  substance  of  the  animal  by  their 
brilliant  colour.  In  Turris,  one  of  the  genera  of  this  family, 
the  tentacles  are  exceedingly  numerous ; whilst  in  another 
genus  ( Saphenia ),  their  number  is  reduced  to  two. 

The  sixth  family,  JFillsida,  is  distinguished  from  all  the 
rest  by  the  branched  form  of  the  radiating  vessels.  These  are 
six  in  number.  After  running  some  little  distance  from  the 
centre  of  the  sub-umbrella,  they  fork ; and  each  of  the  branches 
again  forks  before  reaching  the  margin  ; so  that  the  marginal 
vessel  receives  the  terminations  of  twenty-four  radiating  ves- 
sels. From  the  point  of  junction  of  each  of  these,  a tentacle 
takes  its  rise.  There  are  six  ovaries  placed  round  the  base  of 
the  stomach. 


Order  II. — Steganophthalmata. 

General  Characters  The  Medusae  of  this  order  are  distinguished  from  those 
elongmg  to  the  preceding  by  several  other  characters  besides  those  already  described. 
Ihe  vessels  instead  of  running  straight  from  the  centre  to  the  circumference  of  the  disc, 
are  variously  branched,  and  their  branches  unite,  more  or  less,  with  each  other  before 
reaching  the  margin.  The  margin  of  the  disc  is  divided  into  eight  principal  segments 
by  a similar  number  of  notches  in  each  of  which  an  ocellus  is  placed.  The  intervals 
between  these  notches  are  also  frequently  notched  once,  twice,  or  even  more  frequently  • 
and  from  these  points  the  tentacles  generally  take  their  rise.  The  generative  oraans 
are  attached  to  the  base  of  the  peduncle,  where  this  exists,  or  placed  around  the  base  of 
-entral  tentacles  where  the  peduncle  is  wanting.  But  few  observations  have  been 
made  upon  the  development  of  these  animals ; those  whose  progress  has  been  traced  are 
ound  to  be  produced  by  the  spontaneous  transverse  division  of  a Hvdrafnrm  r,  l 
Which  itself  has  arisen  from  the  egg  of  the  parent  Medusa  (Fig  52 
these  animals  attain  a gigantic  stature,  when  compared  with  the  minute  and  ,1  1 ? '! 
creatures  of  the  preceding  order ; the  M a BrUUh Tc  s „.t 
two  feet,  or  even  more,  in  diameter ; whilst  some  of  the  il, habitant  of  u 8 

said  to  attain  a still  larger  size.  In  calm  weather  they  often  swim  close  to  th  6en8„ar0 
of  the  sea,  in  such  multitudes  as  to  impede  the  motion  of  a boat  11  1 ,i°  “urf“c0 

r *»  **  - ~ tining 
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spectacle,  from  the  beautiful  iridescence  with  which  the  sunlight  is  reflected  to  the  eye 
of  the  beholder.  With  the  approach  of  night  this  scene  of  beauty  only  gives  place  to 
another;  for  these  Medusae  are  as  luminous  in  the  dark  as  their  smaller  brethren. 

Divisions.  I his  order  includes  two  families.  The  Medusidcc  have  a central  mouth, 

surrounded  by  four  tentacles,  and  the  remainder  of 
their  organs  arranged  in  fours,  or  multiples  of  four. 
The  margin  of  the  disc  is  also  generally  furnished 
with  tentacles.  Several  of  these  inhabit  the  British 
seas.  The  Medusa  aurita , already  figured  (p.  250), 
the  Pelagia  cganella,  of  which  the  annexed  (Fig.  50) 


Fig.  59. — Pelagia  cyanella. 
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is  a representation,  and  the  Cyancea  capillata , the  account  of  whose  urticating  powers 
we  have  given  in  the  words  of  Professor  Forbes,  may  serve  as  examples. 

In  the  second  family,  the  Rhizostomidae , there  is  no  apparent  mouth,  and  the  animal 
is  said  to  derive  its  nourishment  by  a species  of  absorption  through  numerous  minute 
canals  which  permeate  the  stomachal  peduncle  and  tentacles.  The  latter  are  usually 
branched,  so  as  to  he  apparently  rather  numerous  at  the  extremities.  The  margin  is 
never  furnished  with  tentacles.  One  species  of  this  family,  the  Rhizostoma  Cuvieri  (Fig. 
60),  is  found  on  the  British  coasts. 


Class  III.— Ctenophora. 

General  Characters. — We  now  come  to  a class  of  animals,  the  real  nature  of 
which  is  still  to  be  made  out.  They  are  gelatinous  transparent  creatures,  generally  of 
an  oval  form,  enabled  to  swim  freely  by  the  action  of  variously  arranged  rows  of  cilia. 
The  body  of  these  animals  has  so  much  more  of  the  bilateral  than  of  the  radiate 
typo  in  the  arrangement  of  its  parts,  that  their  place  amongst  the  Radiata  has  been 
disputed ; and  M.  Vogt  has  placed  them  in  the  neighbourhood  of  the  Bryozoa,  or 
Molluscoid  Zoophytes,  as  low  forms  of  Mollusca.  The  radiate  arrangement  of  the 
bands  of  cilia  in  most  cases,  and  still  more  the  presence  of  urticating  organs  in  the  ' 
tentacles,  may  justify  our  retaining  them  for  the  present  in  this  position. 

The  cilia  in  the  hands  arc  arranged  in  transverse  lines,  and  the  cilia  of  each  line  are 
frequently  united  at  the  base,  so  as  to  form  minute  lodes,  which  are  moved  rapidly  to 
and  fro,  and  thus  enable  the  creature  to  swim  backwards  and  forwards,  or  in  any  other 
direction,  at  pleasure.  Numerous  and  minute  as  these  organs  are,  each  of  them  appears 
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to  be  individually  under  the  control  of  the  animal.  When  in  action  they  produce  the 
most  beautiful  iridescent  colours,  so  that  it  is  easy  to  detect  the  means  by  which  the 
creature  varies  its  course, — now  paddling  with  one,  and  now  with  another,  of  its  mimic 
wheels.  The  mouth  leads  sometimes  immediately,  sometimes  through  a narrow  canal, 
into  a large  stomach,  which  opens  again  into  a funnel-shaped  cavity  at  the  opposite 
extremity  of  the  axis  of  the  body.  In  the  neighbourhood  of  the  mouth  there  is  gene- 
rally a pair  of  very  long,  branched  tentacles,  capable,  however,  of  being  contracted  to 
an  extraordinary  extent ; these,  when  contracted,  are  usually  received  into  a pair  of 
cavities  or  sheathes,  placed  close  to  the  stomach,  where  they  lie  coiled  up,  until  again 
wanted  for  the  capture  of  prey.  The  rudiment  of  a nervous  system,  consisting  of  a 
single  ganglion,  giving  off  a few  branches  in  various  directions,  is  said  to  exist  in  these 
animals;  and  a sort  of  vascular  system, 


apparently  for  the  conveyance  of 
water,  rising  from  the  anal  funnel, 
runs  along  the  course  of  the  bands  of 
cilia.  The  vessels  are  lined  with  a 
ciliated  epithelium,  and  are  probably 
to  be  regarded  as  respiratory  organs. 
The  mode  of  reproduction  of  the  Cteno- 
phora  is  still  enveloped  in  mystery. 
They  are  supposed  to  be  hermaphro- 
dites, and  ova  have  been  found  in  the 
neighbourhood  of  the  aquiferous  ves- 
sels ; but  where  these  are  produced  is 
not  yet  ascertained.  These  singular 
animals  form  but  one  order,  which  is 
divided  into  two  families. 

The  Beroidcc,  which  form  the  first 
family,  may  almost  be  said  to  possess 
no  true  stomach,  the  body  being  so 
formed  as  to  inclose  a great  cavity,  of 
which  the  hinder  portion  serves  as  a 
digestive  organ.  When  the  animals 


Fig.  01. — Beroe  Punctata, 
have  much  food  in  this  cavity,  they  constrict  the  middle  of  the  body  so  as  to  prevent 

any  of  it  from  escaping.  The  body  is  oval  or 
roundish,  with  eight  rows  of  cilia  running  from  end 
to  end  of  the  body  (Fig.  61).  The  mouth  is  large 
and  opens  and  shuts  with  facility  ; it  is  generally 
held  open  when  the  creature  is  in  motion.  The 
tentacles  arc  wanting  in  this  family. 

The  Callianiridai  are  distinguished  from  the 
preceding  family  by  the  small  size  of  the  stomach 
and  mouth,  and  by  its  possession  of  filamentous  ten- 
tacles. I he  little  Cydippe , already  figured  (p.  228, 
I ig.  23),  which  is  common  in  the  British  seas,  is  a 
good  example  of  this  group.  The  most  singular  of 
these  animals  is  the  Ccstum  Veneris,  or  girdle  of 
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Venus  (Pig.  G2),  which  inhabits  the  Mediterranean,  and  which  at  first  sight  would  be 
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taken  for  anything  rather  than  a near  relation  of  the  little  globular  Cydippe.  In  this 
curious  creature  the  sides  of  the  body  are  produced  into  a long  ribbon,  which  somo- 
times  attains  the  length  of  four  or  five  feet ; the  mouth  and  digestive  organs  being, 
however,  confined  to  their  original  position  in  the  middle  of  the  body.  This  animal  is 
one  of  the  most  beautiful  inhabitants  of  the  ocean.  When  in  motion  its  waving  cilia, 
which  are  placed  along  all  the  margins  of  the  body,  glitter  with  all  the  tints  of  the 
rainbow  ; and  at  night  it  appears  like  a long  waving  flame  in  the  water. 

Class  IV. — Siphonophora. 

The  Siphonophora  form  another  group  of  animals,  of  which  we  have  still  much  to 
learn  before  their  true  natue  and  relations  can  be  ascertained ; and  it  is  probable  that, 
as  our  knowledge  of  them  increases,  it  will  be  found  impossible  to  include  them  all  in 
the  same  class.  They  are  divided  into  two  orders — the  Chondrograda  and  JPhysograda. 

Order  I. —Chondrograda. 

These  animals  are  called  Chondrograda  from  the  circumstance  that  the  circular  or 
oval  disc,  of  which  their  body  is  composed,  is  supported  upon  a somewhat  cartilaginous 
plate,  which  sometimes  even  contains  a calcareous  deposit ; the  lower  surface  of  this 
disc  is  furnished  with  cirri,  many  of  which  are  tubular.  The  cartilaginous  plate  is 
somewhat  cellular  in  its  texture,  and  the  cells  are  filled  with  air,  which  assists  the 
animal  in  floating  on  the  surface  of  the  water.  In  the  middle  of  the  lower  surface  of 
the  disc  there  is  a larger  tubular,  tentacle-like  organ,  which  has  been  taken  for  the 
mouth  by  some  observers ; by  others,  for  the  orifice  of  the  aquiferous  system.  This 
central  opening  is  surrounded  by  many  smaller  ones,  the  offices  of  which  are  as 
uncertain  as  those  of  the  principal  tube.  Many  of  these  creatures  are  exceedingly 

beautiful,  blue  being  their  pre- 
vailing colour.  In  Porpila,  one 
species  of  which  is  found  in  the 
Mediterranean,  the  disc  is  sur- 
rounded by  a beautiful  fringe  of 
tentacles  ; but  the  most  remark- 
able structure  is  presented  by 
the  Velella  (Fig.  63),  in  which 
an  oblique  upright  crest  is  de- 
veloped upon  the  upper  surface 
of  the  disc,  serving  as  a sort 
of  sail  to  waft  the  little  mariner 
from  place  to  place.  One  spe- 
cies of  this  genus  is  found  on  the 
coasts  of  Ireland. 

Order  II.— Physograda. 

The  characteristic  of  the  animals  forming  this  order  is,  that  they  are  furnished  with 
a vesicular  organ  containing  air,  which  serves  as  a float  to  buoy  them  up  in  the  water. 
They  are  divided  into  two  families.  In  the  first,  the  Physalida. :,  the  animals  are  com- 
posed of  large  vesicular  gelatinous  bodies,  bearing  on  their  lower  surface  a quantity  of 
vermiform  tentacles  and  suckers,  intermixed  with  filiform  tentacles  of  great  length. 
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The  float  consists  of  two  bladders,  placed  one  within  the  other ; the  inner  one  is  com- 
pletely closed,  and  filled  with  air ; the  outer  possesses  a crest  at  its  upper  part,  which 
serves,  like  the  sail  of  Velella,  for  its  propulsion  whilst  floating  at  the  surface  of  the 
water.  The  tentacles  can  also  be  retracted  within  this  outer  bladder  at  the  pleasure  of 
the  animal.  The  best  known  of  these  animals  is  the  Physalia  atlantica , which  has 
received  from  our  sailors  the  name  of  the  Portuguese  Man-of-War.  They  swim  in  great 
crowds  at  the  surface  of  the  water,  and  possess  a very  strong  urticating  power. 

Tho  animals  forming  the  second  family,  the  JHphyidee,  are  compound  creatures, 
whose  structure  has  always  been  a fertile  source  of  discussion  amongst  naturalists. 
They  have  recently  formed  the  subject  of  several  excellent  papers  from  the  pen  of 
Mr.  Huxley,  who  considers  them  to  be  nearly  allied  to  the  common  fresh-water  polype 
{Hydra),  whose  singular  history  has  already  been  described.  In  their  simplest  form 
they  consist  of  two  transparent  pieces,  one  or  both  of  which  contains  a cavity,  by  the 
contraction  of  which  they  are  propelled  through  the  water.  The 
union  between  these  pieces  is  very  slight ; and,  when  detached, 
each  piece  moves  independently  for  a considerable  time.  From 
this  circumstance  they  have  been  regarded  as  two  distinct 
animals,  which,  however,  are  always  found  inserted  into  the 
cavity  of  the  other.  They  have  been  divided  into  numerous 
genera ; the  characters  of  which  are  principally  derived  from 
the  form  of  the  component  pieces.  They  frequently,  however, 
assume  a much  more  complicated  appearance.  The  larger  or 
including  individual  produces,  from  the  bottom  of  its  cavity,  a 
slender  stalk,  which  is  continually  increasing  in  length,  and 
from  which  new  polypes  are  produced  at  the  portion  nearest 
the  original  polype.  In  this  manner  a chain  of  polypes  is 
formed,  each  presenting  a considerable  resemblance  to  its 
original  parent,  and  each  also  exerting  a certain  degree  of 
independent  movement;  although  the  superior  power  of  the  large 
parent  animal  always  determines  the  direction  in  which  the 
whole  mass  shall  move  through  the  water.  In  some  of  these 
animals  (as  Stephanomia),  the  complication  becomes  most  extra- 
ordinary ; but  it  would  be  impossible,  in  our  confined  space,  to 
give  an  intelligible  description  of  the  varied  and  wonderful 
forms  of  these  animals,  which  are  to  be  met  with  in  most 
seas,  although  they  are  most  abundant  in  those  of  warm  climates. 

Class  V. — Echinodermata. 

General  Characters.— The  Echinodermata , the  fifth  and  highest  class  of  animals 
included  by  naturalists  in  tho  Radiate  division,  exhibit  a considerable  advance  in  com- 
plexity of  structure  over  the  simple  gelatinous  creatures  which  we  have  hitherto  had 
under  consideration.  They  are  at  onco  distinguished  from  those  by  tho  structure  of 
their  skin,  which,  instead  of  the  delicate  membranous  texturo,  so  characteristic  of  the 
other  Itadiata , presents  a more  or  less  leathery  consistency,  and  always  contains  a 
larger  or  smaller  amount  of  a calcareous  deposit,  which  frequently  increases  to  such  an 
extent  as  to  form  a complete  shell  or  crust  inclosing  all  tho  soft  parts  of  the  animal. 
The  8kin  is  also  destitute  of  tho  curious  urticating  organs  (thread  cells)  which  are  so 
constantly  present  in  all  tho  other  animals  of  this  division.  The  amount  of  the  calca 
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reous  deposit  in  the  skin  varies  greatly  in  the  different  animals  composing  the  class. 

In  some  (as  the  Hololhuriee)  it  forms  small  irregular  grains,  scattered,  not  very  plen- 
tifully, through  the  substance  of  the  skin ; in  others,  as  the  Star-fishes  (6 tellerida),  it 
constitutes  plates  of  various  forms,  fitting  closely  to  one  another,  but  only  connected  by 
the  agency  of  the  true  skin ; so  that  although  the  body  is  completely  encased  in  a i 
suit  of  calcareous  armour,  every  part  of  it  still  retains  considerable  flexibility.  In 
others  again,  as  the  Sea-eggs  or  Sea-urchins  ( Echinida .),  these  plates  are  positively 
united  together,  forming  a continuous  shell,  within  which  all  the  organs  of  the  animal 
are  inclosed.  Upon  most  of  these  calcareous  plates  tubercles  are  to  be  seen,  which 
serve  for  the  articulation  of  moveable  spines,  often  of  considerable  size.  These  assist  i 
the  animal  in  its  motions ; and  it  is  from  their  almost  universal  presence  that  the 
name  of  the  class  (Echinodermata, — echinos  a spine,  and  derma  skin)  is  derived. 

In  their  form  the  Echinodermata  vary  greatly.  They  generally  present  a radiate 
arrangement  of  their  parts,  with  great  distinctness ; some,  of  which  the  well-known 
Star-fish  of  our  coasts  may  be  taken  as  an  example,  actually  assuming  the  form  of  star. 

In  the  globular  Sea-eggs,  also,  the  same  stellate  structure  may  be  observed  ; but  it 
appears  to  be  almost  lost  in  the  worm-like  Kolothuricc  (Fig  71),  in  which,  however, 
the  tentacular  crown,  surrounding  the  anterior  extremity,  still  presents  a radiate 
appearance. 

The  organs  of  motion  are  very  similar  throughout  the  class  ; they  consist  of  a mul- 
titude of  minute  feet,  called  ambulacra,  which  are  protruded  through  a number  of 
perforations  left  for  this  purpose  in  particular  plates  (hence  called  ambulacral  plates ), 
or  through  the  interstices  of  the  calcareous  pieces  composing  the  covering  of  the  aTiimal. 
The  structure  of  these  minute  organs  is  very  interesting.  In  their  most  perfect  form 
they  are  vermiform  tubes,  furnished  at  their  extremity  with  a distinct  sucking  disc, 
which  is  stretched  to  its  proper  form  by  a small  calcareous  ring.  The  tube  communi- 
cates through  its  aperture  with  a small  vesicle  containing  fluid,  situated  within  the 
shell ; and  it  is  by  the  contraction  of  this,  and  the  consequent  propulsion  of  the  fluid 
into  the  cavity  of  the  tube,  that  the  extension  of  the  ambulacrum  is  effected. 

The  walls  of  these  little  feet  are  all  composed  of  two  muscular  coats,  an  inner  j 
longitudinal  and  an  outer  circular  one ; and  it  is  by  the  action  of  these  that  the 
ambulacra  are  enabled  to  move  about  in  the  water  in  search  of  some  object  to  which 
to  attach  themselves.  The  longitudinal  muscular  coat  also  serves  to  contract  the 
organ  as  soon  as  the  relaxation  of  the  vesicle  allows  the  fluid  to  flow  back  from  the 
cavity  of  the  tube,  when,  if  the  terminal  suckers  are  attached  to  any  fixed  object,  ' 
the  body  of  the  animal  is  of  course  drawn  in  the  direction  of  the  contraction.  The 
combined  action  of  a number  of  ambulacra  is,  however,  necessary  to  move  an  animal 
of  a size  so  out  of  all  proportion  to  its  diminutive  legs  as  an  ordinary  Star-fish  or 
Sea-egg.  One  of  these  creatures  in  motion  is  a most  interesting  sight.  The  little 
suckers  are  extended  in  every  direction,  often  to  such  an  extent  that  they  appear  only 
like  thin  semi-transparent  hairs.  At  length  one  fixes,  then  another  and  another,  until 
at  last  a number  of  them,  all  contracting  together,  drag  their  unwieldy  owner  a step 
forward.  By  means  of  these  organs  both  the  Star-fishes  and  the  Urchins  can  creep  up 
the  surface  of  glass  with  great  facility  ; and  so  firmly  do  they  adhere,  that  the  animal 
may  be  broken  away,  leaving  his  limbs  sticking  to  the  glass. 

The  existence  of  a nervous  system  in  the  Echinodermata  is  generally  admitted  by 
zoologists.  It  is  said  to  consist  of  a scries  of  ganglia,  or  knots  of  nervous  matter  sur- 
rounding the  oesophagus,  united  by  a nervous  ring,  and  giving  off  a set  of  nerves  to 
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each  ray  of  the  body  (Fig  2).  The  presence  of  special  organs  of  sense  is  very  doubtful. 
The  sense  of  touch  is  evidently  exercised  by  the  ambulacra,  which  are  also  employed  in 
seizing  prey.  Some  red  spots,  which  occur  at  the  extremities  of  the  arms  of  Star-fishes, 
and  on  the  upper  surface  of  Sea-eggs,  have  been  called  eyes  by  some  observers,  but 
apparently  with  but  little  ground. 

In  their  digestive  organs  the  Echinodermata  exhibit  a very  decided  superiority  over 
the  other  Radiata.  They  all  possess  a distinct  intestinal  canal,  generally  with  two 
openings,  one  for  the  reception  of  food,  the  other  for  the  discharge  of  faecal  matter. 
The  relative  position  of  these  apertures  varies  greatly  in  the  different  groups.  In  the 
worm-like  forms  ( Holothuriee ),  and  some  Sea-urchins,  they  are  placed  at  opposite  extre- 
mities of  the  axis  of  the  body ; in  the  other  groups  both  open  on  the  lower  surface. 
The  arrangement  of  the  intestine  is  also  subject  to  great  variation.  In  the  Holothurice 
it  is  bent  twice  upon  itself  into  a form  somewhat  resembling  the  letter  S ; in  the  Star- 
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Fig.  65.— Anatomy  of  Echinu*.  a,  mouth,  surrounded  by  the  teeth  and  jaws,  c,  o;  b,  oesophagus; 
J,  stomach,  or  first  portion  of  the  intestine ; d,  intestinal  tube ; e,  ovary ; f.  f.  ambulacra! 
vesicles ; g,  g,  shell. 

fishes  the  mouth  opens  directly  into  a large  stomach,  surrounded  with  smaller  sacs, 
which  are  often  branched,  and  in  some  cases  extend  far  into  the  arms  ; whilst  in  the 
Sea-eggs  the  intestine  is  very  long,  and  wound  round  in  the  body  (Fig.  65).  Some  of 
the  latter  animals  are  furnished  with  an  exceedingly  complicated  masticating  apparatus, 
which  has  often  been  described  under  the  name  of  the  “ lantern  of  Aristotle.”  It 
consists  of  a curious  framework  of  Y-shaped  calcareous  pieces,  bearing,  at  their  anterior 
extremity,  five  hard  triangular  teeth.  The  animals  possessing  this  apparatus  feed 
principally  upon  vegetable  matter,  whilst  thoso  which  are  destitute  of  nasticating 
organs  derive  most  of  their  nourishment  from  minute  Crustacea  and  the  other  marine 
1 animals  of  which  the  shells  are  often  found  in  great  numbers  in  their  intestines. 

All  the  Echinodermata  are  furnished  with  very  distinct  organs  of  circulation,  con- 
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si  sting  of  a heart  or  corresponding  organ,  and  a complicated  system  of  vessels.  Respira- 
tion is  effected,  in  some  cases,  by  means  of  branchim ; in  others,  by  the  introduction  of  ' 
water  into  the  general  cavity  of  the  body.  They  are  also  furnished  with  peculiar  : 
canals,  serving  for  the  conveyance  of  water  to  different  parts  of  the  body, — especially  to 
the  vesicles  at  the  base  of  the  ambulacra. 

The  sexes,  contrary  to  the  rule  which  we  have  seen  to  prevail  in  the  lower  Radiata , 
are  always  separate.  The  ova,  when  impregnated,  become  converted  into  ciliated 
embryos,  which,  breaking  through  the  egg-shell,  swim  freely  about  in  the  water.  The 
changes  which  these  undergo  in  their  progress  towards  maturity  are  exceedingly 
remarkable  ; and  although  our  space  forbids  us  from  describing  these  with  any  minute- 
ness, a short  account  of  them  is  necessary  to  complete  the  natural  history  of  the  Echino- 
dermata.  The  metamorphosis  in  question  has  been  most  fully  observed  in  Star-fishes 
and  Sea-urchins ; and  it  is  to  these  that  we  must  direct  our  attention.  The  ciliated 
embryo,  after  its  exclusion  from  the  egg-shell,  is  of  a globular  form ; this  is  converted 
into  an  irregular  hexahedron,  which  gradually  increases  in  height  until  it  forms  a four- 
sided pyramid.  In  the  centre  of  the  base  of  this  pyramid  is  seen  an  opening, — the 
mouth, — which  leads  into  a stomachal  sac.  It  also  contains  four  or  more  slender 
calcareous  supports,  running  from  one  extremity  to  the  other,  and  projecting  at  the 
base  in  the  form  of  pointed  spines.  The  little  animal  still  moves  by  the  action  of  cilia, 
which  are  particularly  numerous  along  the  course  of  the  calcareous  supports. 

At  a later  period  of  its  development  the  larva  acquires  a still  more  pyramidal 
form ; and  the  processes  of  the  calcareous  supports  are  surrounded  by  lobes  bearing 
the  cilia.  In  this  state  it  was  long  regarded  as  a distinct  animal,  and  described 
under  the  name  of  Pluteus.  But  the  most  remarkable  part  of  this  metamorphosis 
consists  in  the  fact  that  this  larva  does  not  become  actually  converted  into  the  perfect 
Eehinoderm,  but  that  the  latter  sprouts,  as  it  were,  from  this  embryonic  form,  of  which 
scarcely  a trace  remains  in  the  mature  animal.  This  is  e fleeted  in  the  Ophiurce  by  the 
following  process  : — Small  sacs  first  make  their  appearance  in  the  interior  of  the  larva, 
surrounding  the  mouth ; these  gradually  grow  out  of  its  substance,  unite,  and  thus 
represent  the  disc  of  the  Star-fish.  After  a short  time  the  new  animal  forms  a mouth  for 
itself ; having  hitherto  derived  its  nourishment  through  the  mouth  of  the  larva.  The 
arms  now  begin  to  sprout ; and  soon  afterwards  the  first  commencement  of  the  calcare- 
ous skeleton  makes  its  appearance,  in  the  form  of  little  reticular  grains,  in  the  substance 
of  the  young  animal.  The  further  development  goes  on  in  the  same  manner,  until  at 
last  the  larva  is  cast  off  altogether,  and  the  young  Ophiura  presents  the  form  of  its  parent. 
It  still,  however,  possesses  cilia,  by  means  of  which  it  swims  about  for  a time ; but 
these  afterwards  disappear.  The  only  part  of  the  larva  that  remains  in  the  perfect 
animal  is  the  intestine,  which,  of  course,  is  greatly  modified.  The  point  at  which  the 
connection  was  broken  off  between  the  larva  and  its  developed  bud  is  always  marked  by 
a plate  of  a peculiar  character. 

The  Ecliinodermata  are  found  in  all  seas,  creeping  slowly  along  the  bottom  by  means 
of  their  curious  little  feet.  In  earlier  periods  of  the  world’s  history  they  appear  to  have 
been  still  more  numerous  and  diversified  in  form  than  in  the  present  day ; one  entire 
order,  which  played  a most  important  part  in  the  earlier  stages  of  the  formation  of  our 
planet,  being  now  all  but  extinct. 

Divisions. — The  Ecliinodermata  are  divided  into  four  orders.  In  two  of  these  the 
body  is  more  or  less  flattened  or  discoid  in  its  form,  and  usually  furnished  with  five  or 
more  arms.  These  in  the  first  order,  the  Crinoidca , are  slender,  and  formed  of  complete 
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calcareous  rings  or  cylinders, — whilst  in  the  second,  the  Stellerida,  the  calcareous 
covering  of  the  arms  is  composed  of  separate  plates.  In  the  third  order,  the  Echintda , 
the  calcareous  plates  have  become  united  into  a regular  shell ; and  the  fourth  includes 
the  worm- like  forms,  the  Holothurida. 

Order  I. — Crinoidea. 

General  Characters. — The  Crinoidea , or  Sea-lilies — so  called  from  the  resem- 
blance which  many  of  them  present  to  flowers  (Fig.  66) — were  exceedingly  abundant 
in  former  ages  of  the  world ; and  their  remains  often  form  the 

. great  bulk  of  large  masses  of  rock.  During  the  whole  or  a part 
of  their  existence,  these  animals  are  attached  to  submarine 
bodies  by  a longer  or  shorter  stalk,  composed  of  calcareous  rings 

- similar  to  those  of  which  the  arms  are  composed.  The  body 
is  of  a cup  shape,  its  lower  convex  surface — to  the  centre  of 
which  the  stalk  is  attached — being  composed  of  calcareous 
plates,  whilst  the  upper  disc  is  closed  by  coriaceous  skin.  In 
the  centre  of  this  is  the  opening  of  the  mouth,  and  to  one  side 
the  anus.  The  arms  spring  from  the  edges  of  the  cup.  They 
are  either  five  or  ten  in  number  at  their  origins,  although  often 
branched  higher  up,  formed  of  cylindrical  or  bead-like  calcare- 
ous joints,  furnished  with  slender  jointed  appendages,  or  cirri, 
one  on  each  side  of  every  joint ; and,  as  the  whole  of  these 
organs  are  exceedingly  flexible,  they  are  of  the  greatest  importance 
to  the  animal  in  the  capture  of  its  prey. 

Divisions. — An  exception  to  this  general  structure  is  pre- 
sented by  the  Cystocrinidee — a fossil  family  which  only  occurs 
in  some  of  the  oldest  formations.  In  these  the  body  is  round  or  oval,  and  entirely 
composed  of  numerous  calcareous  plates.  They  were  attached  by  a short  flexible 
stalk,  the  mouth  was  situated  at  the  centre  of  the  upper  part,  which  projects  a little 

• from  the  general  surface,  with  the  anal  opening  a little  to  one  side  of  it. 

The  family  Enerinidce , or  the  Sea-lilies,  includes  an  immense  number  of  fossil  forms 
(Fig.  66) ; and  one  or  two  are  still  to  be  found  in  the  West  Indian  seas.  These  animals 
wore  all  supported  upon  a long  stalk,  at  the  extremity  of  which  they  floated  in  the  waters 
of  those  ancient  seas,  spreading  their  long  arms  in  every  direction  in  search  of  the  small 
animals  which  constituted  their  food.  Each  of  these  arms,  again,  was  feathered  with  a 
double  series  of  similarly  jointed  appendages  ; so  that  the  number  of  separate  calcareous 

• pieces  forming  the  skeleton  of  one  of  these  animals  was  most  enormous.  It  has  been 
calculated  that  one  species,  the  Pentacrinus Brtareus,  must  have  been  composed  of  at  least 
one  hundred  and  fifty  thousand  joints;  and  “ as  each  joint,”  according  to  Dr.  Carpcn- 

. ter,  “ wa3  furnished  with  at  least  two  bundles  of  muscular  fibre— one  for  its  contrac- 

■ tion,  the  other  for  its  extension — we  have  threo  hundred  thousand  such  in  the  body  of 

■ a single  Pentacrinus — an  amount  of  muscular  apparatus  far  exceeding  any  that  has  been 
elsewhere  observed  in  the  Animal  Creation.” 

A furrow  runs  along  the  inside  of  the  arms,  covered  with  a continuation  of  the  skin 
of  the  disc ; and  from  this  the  ambulacra  are  protruded,  as  in  other  Echinodermata. 

The  third  family,  the  Comatulida,  or  Hair-stars,  includes  a considerable  number  of 
animals,  which  bear  a great  resemblance,  both  in  form  and  structure,  to  the  Encrinida. 
They  are,  however,  only  furnished  with  a stalk  during  their  young  state,  and  on  arriving 


Fig.  66. — iincrinus. 
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at  maturity  they  quit  their  attachment,  and  crawl  about  freely  at  the  bottom  of  the  water,  j 
in  the  same  manner  as  other  Star-fishes.  The  body  is  flattened,  and  covered  with  I 
separate  calcareous  plates  ; the  lower,  or  ventral  surface,  hears  the  mouth  and  anus ; and  j 
the  ten  slender  arms  are  often  branched  to  such  an  extent  as  to  appear  very  numerous.  | 
They  are  furnished  throughout  their  length  with  slender  jointed  cirri,  similar  to  those  . 
of  the  Encrinidce , by  the  assistance  of  which,  and  the  short  ambulacra,  the  Hair-stars 
arc  enabled  to  grasp  any  object  firmly,  and  creep  about  on  submarine  plants  with 
great  ease. 

In  their  young  state,  the  OomatuUs  exactly  resemble  the  animals  of  the  preceding  '• 


Fig.  67. — Comatula.  Pig.  68. — Young  of  Comatula 

(Described  as  Pentacrmus  Europmus). 

family,  being  supported  upon  a long  flexible  stalk,  formed  of  calcareous  cylinders.  So 
close  is  this  resemblance,  that  when  first  discovered  the  young  of  Comatula  was 
described  as  a Pentacrinus.  These  animals  are  tolerably  numerous  in.  the  seas  of  the 
present  day,  where  they  constitute,  in  fact,  the  principal  representatives  of  their  order. 
In  the  earliest  ages  of  the  world,  their  place  was  taken  by  the  fixed  Encrinidce  ; and  the 
free  Comatula  do  not  make  their  appearance  in  any  formation  earlier  than  the  J urassic 
strata. 

Order  II. — Stellerida. 

General  Characters. — The  second  order,  the  Stellerida,  is  composed  of  animals 
with  a flattened  and  more  or  less  pentagonal  body,  usually  bearing  five  arms  of 
variable  length,  which,  however,  are  not  distinctly  separated  from  the  body,  as  in 
the  Crinoidea , and  into  which  processes  of  the  stomach  are  usually  continuod.  The 
mouth  opens  in  the  centre  of  the  lower  surface  of  the  disc  ; and  the  anus,  when  present, 
is  always  situated  on  the  back.  In  the  neighbourhood  of  the  mouth  of  the  animals  of 
this  and  the  following  order,  some  curious  prehensile  organs  are  always  to  be  found, 
which,  from  the  peculiarity  of  their  structure  and  actions,  have  been  regarded  as  inde- 
pendent parasitic  organisms,  and  described  as  such  under  the  name  of  Pcdicellaruz.  They 
stand  upon  little  tubercles,  and  consist  of  a long  calcareous  stalk,  which  bears  at  its 
exti  emity  a singular  forceps  of  three  or  four  pieces.  These  are  continually  opening  and 
closing,  apparently  for  the  capture  of  floating  particles  of  food ; and,  singularly  enough, 
they  continue  their  movements  even  after  the  death  of  the  animal.  The  skin  is  coria- 
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ceous,  and  the  calcareous  matter  is  deposited  in  it  in  separate  plates,  which,  allow  con- 
siderable flexibility  to  the  whole  body ; along  the  lower  surface  of  each  arm  runs  a 
very  distinct  furrow,  from  which  tho  ambulacra  are  protruded. 

The  true  Star-fishes  do  not  occur  in  the  earliest  fossilliferous  formations.  They  first 
make  their  appearance  in  the  Muschelkalk , and  continue  increasing  in  numbers  in  the 
more  recent  strata.  In  our  present  seas  they  are  exceedingly  numerous,  both  in  species 
imd  individuals ; so  much  so,  in  fact,  that  some  species,  on  the  coast  of  Normandy,  are 
commonly  used  as  manure. 

Divisions. — The  Stellerida  are  usually  divided  into  three  families.  The  first,  the 
Euryalidce,*  or  Gorgon's  Head,  present  a considerable  resemblance  to  the  animals  of  the 
preceding  order ; the  arms  being  distinctly  separated  from  the  body,  and  the  internal 
organs  entirely  confined  to  the  disc,  which  is  of  a roundish  form.  The  anus  is  want- 
ing ; the  arms  have  no  furrow  on  their  under  surface,  are  always  much  branched,  and 
usually  furnished  with  cirri,  producing  the  confused  and  tangled  appearance  which  has 
caused  them  to  be  compared  to  the  Gorgon’s  head,  with  its  snaky  locks.  These  animals 
are  principally  found  in  the  tropical  seas,  although  some  species  exist  even  in  the  icy 
waters  of  the  Arctic  regions.  They  are  all  rare. 

In  the  second  family,  the  Ophiuridce,  so  called  from  the  resemblance  of  tbeir  arms 
to  serpents’  tails  (Gr.  Ophis  a snake,  our  a a tail),  the  body  forms  a roundish  or  somewhat 
pentagonal  disc,  furnished  with  five  long  simple  arms,  which,  like  the  branched  organs 
of  the  preceding  family,  have  no  furrow  for  the  protrusion  of  the  ambulacra.  The 
Ophiuridce  are  exceedingly  plentiful  in  all  our  seas,  and  their  remains  occur  in  all  the 
more  recent  marine  strata  of  the  earth’s  crust. 

We  come  now  to  the  family  (the  Asteridcc ) of  which  the  common  Star- fish  (Fig.  1), 
so  abundant  on  our  coasts,  is  an  example.  In  this  family  the  ai  ms  appeal-  to  be  merely 
prolongations  of  the  disc  ; they  are  usually  five  in  number,  and  the  plates  from  which 
the  ambulacra  are  exserted  are  placed  in  deep  furrows,  which  run  along  the  lower  sur- 
face of  the  arms.  In  some  species  the  arms  are  very  short ; and  in  others  the  animal 
forms  a flat  pentagonal  disc,  with  five  ambulacral  furrows  excavated  in  its  lower  sur- 
face. In  the  centre  of  this  the  mouth  is  situated,  and  the  ramifications  of  the  stomach 
extend  to  a greater  or  less  distance  into  the  arms.  Most  of  the  species  of  this  family 
possess  an  aual  aperture  ; but  this  is  wanting  in  some. 

Order  III. — Echinida. 

General  Characters. — In  this  order  the  development  of  calcareous  matter  in  the 
skin  attains  its  maximum.  The  plates,  instead  of  being  distinct,  as  in  the  Star-fishes,  are 
firmly  attached  to  each  other,  forming  a convex  shell,  more  or  less  complete,  which 
prevents  all  flexion  of  the  body  of  the  animal.  This  shell  presents  two  openings,  a 
mouth  and  an  anus  ; the  latter  is  generally  situated  at  the  top  of  the  shell,  opposite  to 
the  mouth,  and  is  surrounded  by  moveable  plates.  The  division  of  the  animal  into  five 
parts  is  as  distinct  here  as  in  the  Star-fishes,  notwithstanding  the  total  absence  of  arms ; 
the  holes  through  which  the  little  sucking  feet  are  protruded  being  arranged  upon  five 
rows  of  plates,  which  usually  run  from  the  centre  of  the  top  of  tho  shell  to  the  angles 
of  the  oral  opening  ; or,  when  they  are  confined,  as  is  sometimes  the  case,  to  the  dorsal 
surface,  they  form  a distinct  five-rayed  star  surrounding  tho  apex  of  the  shell.  The 
mode  in  which  tho  capacity  of  the  shell  is  increased,  is  exceedingly  curious  and  interest- 
ing. It  i3  entirely  covered  by  a skin  of  greater  or  less  thickness  ; and,  it  appears,  that, 

* From  Euryale,  one  of  the  Gorgons. 
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in  spite  of  the  close  proximity  of  the  edges  of  the  plates,  there  is  yet  room  for  the  passage 
of  a minute  layer  of  skin  through  all  their  interstices.  It  is  in  this  that  the  deposition 
of  calcareous  matter  takes  place,  so  that,  instead  of  adding  fresh  matter  to  the  shell  only 
at  the  oral  aperture,  as  in  the  Mollusca,  the  animal  increases  the  size  of  its  domicile  in 
proportion  to  its  growth,  hy  continual  additions  to  the  edge  of  every  plate  of  which  it 
is  composed.  New  plates  are  also  often  added  in  the  neighbourhood  of  the  superior 
orifice.  Next  to  this  peculiarity  in  the  form  of  the  shell,  the  most  striking  character  of 
the  Echinida  consists  in  the  numerous  spines,  frequently  of  large  size,  with  which  the 
shell  is  covered.  These  are  articulated  to  the  numerous  tubercles  presented  by  the  sur- 
face of  the  shell ; the  base  of  the  spines  being  hollowed  for  the  reception  of  the  convex 
surface  of  the  tubercle.  In  consequence  of  this  mode  of  attachment,  the  spines  possess 
a considerable  power  of  movement ; and,  for  this  purpose,  they  are  furnished  with 
bands  of  a muscular  nature, — <md  in  some  species  they  are  even  attached  to  the 
tubercles  by  a round  ligament  inserted  into  the  base  of  the  spine  and  the  apex  of  the 
tubercle,  and  resembling  in  many  respects  the  ligament  of  the  hip-joint  in  man.  These 
spines  appear  to  be  used  as  locomotive  organs ; they  also  serve  to  bury  their  owner  in 
the  sand  when  circumstances  require  this  concealment ; and  some  species  appear,  by  the 
same  means,  to  excavate  hollows  even  in  hard  rocks. 

Divisions. — The  Echinida  are  divided  into  four  very  distinct  families.  In  the 
first,  the  Sea-eggs  ( Cidaridcc ),  the  body  is  nearly  globular  (Fig.  69),  with  the  mouth 
n the  middle  of  the  under  surface,  surrounded  by  a naked  or  warty  skin.  The  anus  lies 
in  the  middle  of  the  dorsal  surface  opposite  the  mouth,  surrounded  by  a rosette  of 

curious  plates,  which  form 
the  orifices  of  the  generative 
apparatus.  It  is  in  this 
family  that  the  masticatory 
apparatus  attains  its  highest 
development,  presenting  the 
complicated  form  represented 
in  Fig.  65.  The  ambulacral 
spaces  run  from  the  mouth  to 
the  anus : and  the  intervening 
plates  are  covered  with  tu- 
oercles  and  spines,  the  latter  of 
which  are  sometimes  several 
inches  in  length,  and  as  thick 
as  a man’s  finger.  These 
animals  inhabit  the  seas  of  all 
parts  of  the  world  ; and  some 
species  are  used  as  food,  even 
on  the  European  coasts  of 
the  Mediterranean. 

The  animals  of  the  second  family,  the  Clypcastridcc , have  the  body  of  a somewhat 
discoid  form ; the  shell  is  very  thick,  and  covered  with  small  tubercles,  from  which 
short,  thin,  hair-like  spines  take  their  rise.  The  mouth  is  situated  in  the  middle  of  the 
lower  surface,  and  is  armed  with  a masticatory  apparatus  less  complicated  in  its  struc- 
ture than  that  of  the  preceding  family,  but  the  anus,  instead  of  being  placed  on  the 
back  of  the  shell,  opens  on  its  lower  surface  a little  behind  the  mouth.  The  apex  of 


Eig.  09. — Shell  of  Echinus,  or  Sea-urchin  ; on  the  right  side, 
covered  with  spines;  on  the  left  the  spines  removed. 
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the  shell  is  occupied  by  the  genital  plates  ; and  the  rows  of  ambulacra  form  a five-raved 
star  surrounding  these  on  the  dorsal  surface  of  the  shell. 

The  Chwidulidie,  forming  the  third  family,  are  of  a roundish  or  oval  form,  generally 
convex,  and  covered  with  very  fine  spines. 

The  mouth  is  placed  in  the  middle  of  the  lower  surface,  with  the  anus  behind  it, 
sometimes  on  the  margin.  But  these  animals  are  especially  distinguished  from  the  two 
preceding  families  by  the  total  absence  of  any  masticatory  apparatus  in  the  mouth. 
This  is  equally  deficient  in  the  fourth  family,  the  Spatangidce,— sluggish  animals,  which 
are  usually  found  imbedded  in  sand,  and  with  their  intestines  full  of  the  same  savoury 
and  nourishing  substance : taken  in,  no  doubt,  for  the  sake  of  the  minute  particles 
of  organic  matter  which  it  might  have  contained.  They  are  usually  of  a heart-like 
form,  with  the  mouth  at  the  anterior  margin  of  the  lower  surface,  and  the  anal  orifice 
on  its  posterior  margin.  The  ambulacra  are  generally  confined  to  the  dorsal  surface, 
where  they  form  four  or  five  rays,  and  the  surface  of  the  shell  is  covered  with  fine  hair- 
like spines,  amongst  which  a few  of  larger  size  may  be  distinguished. 

Order  IY. — Holothtjrida. 

General  Characters. — In  the  fourth  and  last  order  the  body  acquires  a worm- 
like form,  thus  apparently  leading  us  towards  the  lower  groups  of  the  next  division. 
The  radiate  structure  is  in  fact  scarcely  recognisable  in  these  animals,  except  in  the 
arrangement  of  the  tentacula  which  surround  the  mouth.  The  body  is  always  more 
or  less  elongated,  with  the  mouth  at  one  end  and  the  anal  opening  at  the  other ; the 
calcareous  deposit  in  the  skin  is  reduced  to  scattered  granules  ; and  in  one  family  the 
ambulacra  are  entirely  wanting. 

Divisions. — This  order  is  divided  into  two  families.  The  first,  the  Synapiidw, 
are  characterized  by  the  total  absence  of  ambulacra,  the  motions  of  the  animals  being 
assisted  by  peculiar 
anchor-like  processes 
of  the  calcareous 
grains,  which  project 
from  the  skin,  and 
roughen  the  surface 
of  the  animal. 

In  the  Holothurid'S 
(Fig.  70),  on  the  con- 
trary, the  ambulacra, 
although  short,  ex- 
actly resemble  those  of 
the  other  Echinoder- 
mnta  in  their  struc- 
ture and  action.  The 
mouth  is  surrounded 
by  a ring  of  calcareous  plates,  serving  for  the  attachment  of  the  longitudinal  muscles 
by  which  the  contractions  of  the  body  arc  effected.  These  animals  inhabit  the 
seas  of  most  parts  of  the  world.  Some  of  them  are  eaten  even  by  European  popu- 
lations; and  the  Trepang  ( Uolothuria  edulis)  is  an  articlo  of  luxury  amongst  the 
Chinese.  6 

This  animal,  which  is  very  abundant  on  the  north  coast  of  New  Holland,  is  collected 
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there  by  the  Malays  in  large  quantities,  dried  and  packed  up  in  bags  for  the  Chinese 
market.  The  Malays  and  Chinese  meet  at  the  Island  of  Macassar,  where  the  principal 
trade  in  this  delicacy  is  earned  on;  and  the  quantity  annually  brought  to  that  place  by 
the  fishermen  is  said  to  amount  to  upwards  of  four  hundred  tons.  The  price  varies 
according  to  quality,  from  eight  dollars  to  one  hundred  and  fifteen  dollars  per  pecul 
(133lbs.) 

The  Echinodermata  conclude  the  series  of  animals  generally  termed  Eadiata  by 
zoologists  ; but  it  is  probable  that  further  researches  will  show  the  necessity  for  great 
modifications  in  this  part  of  zoological  classification.  There  appears  to  be-  little  to 
connect  the  hard-skinned  Echinoderms  with  the  delicate  gelatinous  animals  composing 
the  other  four  classes  ; and  Mr.  Huxley  has  already  proposed  to  form  these  into  a sepa- 
rate group,  denominated,  from  the  constant  presence  of  thread  cells,  Nematophora. 
The  Echinodermata  would  then  be  regarded  as  aberrant  forms  of  the  articulate  division ; 
a view  to  which  the  study  of  their  metamorphosis  lends  considerable  support. 


Division  III. — Articulata. 

Great  as  is  the  diversity  of  form  and  structure  presented  by  the  Radiata,  the 
animals  forming  the  present  division  perhaps  exceed  them  in  this  respect.  So  great  is 
this  diversity,  in  fact,  that  it  is  almost  impossible  to  give  any  common  characters  which 
shall  positively  include  the  whole  ; and  some  of  the  most  eminent  modem  zoologists 
have  proposed  the  establishment  of  a separate  division  to  include  the  lower  forms.  By 
this  means,  however,  the  difficulty  is  lessened  rather  than  got  rid  of  altogether ; for, 
although  a tolerably  coherent  group  is  thus  obtained  for  the  higher  forms,  the  lower  j 
ones  still  vary  to  such  an  extent,  that  a very  loose  character  is  necessary  to  enable  them  j 
to  be  united  in  a single  group.  We  shall,  however,  adopt  these  sub-divisions , as  they 
may  tend  to  render  this  part  of  our  subject  more  intelligible.  The  general  characters  j 
of  the  division  have  already  been  given  at  sufficient  length  (p.  198). 

Subdivision  I. — Yermes. 

General  Characters. — The  animals  of  the  first  sub-division,  the  Vermes  or  IJel- 
mintha,  are  usually  of  a very  elongated  form ; and  in  the  higher  groups  the  division 
of  the  body  into  a number  of  segments  is  very  distinct ; whilst  in  some  of  the 
lower  forms  this  general  characteristic  of  the  articulate  series  is  quite  unrecognizable. 
The  segments,  When  present,  are  generally  mere  repetitions  one  of  another ; and  the 
appendages  with  which  they  are  frequently  furnished  follow  the  same  rule. 

The  nervous  system,  which,  in  the  parasitic  groups  ( Entozoa ),  is,  as  might  be  expected, 
in  a very  rudimentary  condition,  gradually  increases  in  complexity  ; until  in  the  Anne- 
lida or  true  worms,  it  consists,  as  in  the  most  highly  endowed  Articulata , of  a ventral 
series  of  ganglia,  united  by  nervous  cords,  and  communicating  with  a nervous  mass  of 
considerable  size  (brain)  situated  in  the  head.  In  proportion  to  this  gradual  elevation 
of  the  nervous  system  is  the  development  of  the  different  organs  of  the  body.  This  is 
especially  remarkable  in  the  case  of  the  lateral  appendages,  which  are  entirely  wanting  in 
the  lower  groups ; but  in  the  Annelida  they  make  their  appearance  often  in  a very  com- 
Iplicatedform,  such  as  branchial  and  natatory  plates,  and  jointed  bristles  serving  as  feet. 

In  none,  however,  do  they  present  the  peculiar  structure  of  the  limbs  possessed  by  the 
other  Articulata  the  construction  of  which  will  be  described  in  the  proper  place. 
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Divisions. — The  Vermes  may  be  divided  into  four  classes,  which  are  generally 
; distinguishable  by  their  external  appearance.  Of  these,  the  first  two  are  for  the  most 
part  parasitic,  living  in  the  interior  of  other  animals,  few  of  which,  in  fact,  are  exempt 
j from  the  visits  of  these  unwelcome  guests.  Of  these,  the  first,  the  Flat-ivorms  ( Platy - 
: elmia)  have  the  body  flattened,  and  generally  more  or  less  ovate  and  leaf-like  ; these 
present  the  greatest  divergence  from  the  articulate  type.  In  the  second,  the  Nematelmia, 

, or  Round-worms , the  body  is  usually  elongated  and  cylindrical,  and  the  division  into 
* segments  is  often  indicated  by  annulations  of  the  skin.  The  other  two  classes  are 
I composed  principally  of  aquatic  animals.  A few  are  terrestrial  in  their  habits,  hut  none 
..  are  internally  parasitic.  One  of  these,  the  Rotifera,  or  Wheel  Animalcules,  includes  a 
number  of  minute  creatures  furnished  with  a pair  of  ciliated  organs  at  their  anterior  ex- 
< trenlity  whilst  the  Annelida,  or  true  worms,  have  the  body  distinctly  divided  into  seg- 
ments,  generally  furnished  with  lateral  appendages,  and  with  a well  developed  nervous 
system.  The  blood,  in  this  last  class,  is  also  generally  of  a red  colour. 

Class  I. — Platyelmia. 

General  Characters.  The  study  of  the  Entozoa , or  internal  parasites,  from  the 
nature  of  their  habitations,  is  perhaps  not  one  of  the  most  attractive  branches  of  Zoology ; 
j yet  few  animals  can  present  a better  claim  to  our  notice,  from  the  circumstance 
that  many  of  them  find  their  natural  residence  in  our  own  bodies,  and  in  those  of  our 
domestic  animals,  where  they  often  do  us  a great  amount  of  injury.  They  have  a still 
I stronger  claim  to  the  attention  of  the  scientific  zoologist,  from  the  number  of  points 
connected  with  their  natural  history,  which  still  remain  to  be  cleared  up,  and  from  the 
wonderful  nature  of  those  portions  of  the  history  of  their  development,  which  have 
4 been  revealed  by  the  recent  researches  of  some  of  our  most  eminent  naturalists. 

By  tar  the  greater  number  of  the  Platyelmia  pass  the  whole  or  the  greater  portion 
f their  existence  inclosed  within  the  bodies  of  other  animals,  of  which  fcw  are  without 
species  of  these  parasites  peculiar  to  themselves.  Some  species,  however,  live  in  the 
water,  where  they  swim  about  freely  by  means  of  cilia.  They  all,  however,  have  the 
body  much  flattened,  and  usually  of  a more  or  less  ovate  form,  without  any  traces  of 
'cementation ; the  only  exception  to  this  rule  being  presented  by  the  Tape-worms , in 
which,  as  is  well  known,  the  body  is  of  great  length,  and  composed  of  a multitude  of 
nmilar  joints.  We  shall  see,  however,  on  studying  the  development  of  these  animals, 
hat  the  exception  is  more  apparent  than  real ; for  it  appears  that  the  Tape-worm  may 
do  regarded  as  a compound  animal,  each  joint  being  capable  of  a certain  amount  of 
i ndependent  existence. 

The  nervous  system  consists  of  a pair  of  ganglia  situated  in  the  anterior  extremity 
>f  the  body,  and  giving  off  two  slender  filaments,  which  run  down  each  side  of  the 
oody^  No  special  organs  of  sense  have  been  found  in  the  parasitic  species  ; but  those 
■ which  live  free  m the  water  have  several  dark  spots,  each  containing  a distinct  lens, 
placed  close  to  the  central  ganglia,  and  these  are  considered  to  be  true  eyes.  With  the 
exception  of  the  cilia  of  the  aquatic  forms,  no  organs  of  motion  are  to  be  met  with  in 
he  Platyelmia  I he  parasitic  species  are  generally  furnished  with  hooks  or  suckers  for 
maintaining  themselves  in  their  position;  but  their  movements  are  almost  entirely  con- 
med  to  a muscular  contraction  and  dilatation  of  the  body. 
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session  of  cilia  ; the  others  being  destitute  of  these  organs.  The  two  parasitic  orders 
are  the  Cestoidea,  or  Tape-worms , with  long, 
with  short,  elliptical,  or  discoid  forms. 

Order  I. — Cestoidea. 

General  Characters. — The  general  appearance  of  the  animals  belonging  to  the  j 
order  Cestoidea  is  well  shown  in  the  annexed  figure,  which  represents  the  common  Tape-  J 
worm  of  the  human  intestines.  The  body  is  composed  of  numerous  joints  or  segments, 
each  exactly  resembling  each  other ; these  are  often  several  hundreds  in  number,  and  j 
the  animal  sometimes  attains  a length  of  upwards  of  ten  feet.  The  skin  is  exceedingly  I 
soft  and  tender,  and  the  muscular  system  possesses  very  little  energy ; so  that  the  | 


movements  of  the  animal  are  confined  within  very  narrow  limits.  Its  anterior  extre- 
mity is  formed  by  a small  head,  furnished  with  hooks  and  suckers,  by  means  of  which 
the  animal  anchors  itself  to  the  intestines  of  its  victim  ; it  also  contains  the  rudiments 
of  the  nervous  centre,  the  filaments  given  off  by  which  only  run  through  a few  of  the 
first  segments.  The  animal  appears  to  possess  no  mouth  or  digestive  organs ; so  that 
it  must  derive  its  nourishment  entirely  by  absorption  through  the  skin.  On  each  side 
of  the  body  runs  a long  vessel,  passing  through  all  the  segments ; these  are  united 
at  each  articulation  of  the  body  by  a transverse  vessel.  Each  segment  contains  both 
male  and  female  sexual  organs  ; and  when  these  have  arrived  at  maturity,  the  segment  j 
is  cast  off  to  seek  a new  place  in  which  its  ova  may  be  developed.  For  this  purpose 
the  joints,  when 'cast  off,  are  endowed  with  a considerable  power  of  motion,  and 
will  live  for  several  days  when  placed  in  favourable  circumstances.  In  some  cases 
they  have  been  observed  to  develop  peculiar  organs,  which  they  do  not  possess  in 
their  compound  condition.  The  orifices  of  the  sexual  organs  are  placed  at  one  side 
of  each  segment,  and  these  apertures  are  placed  alternately  on  both  sides  of  the  body 
of  the  animal. 

The  development  of  these  animals  presents  some  of  the  most  remarkable  phenomena 
that  have  yet  been  discovered  in  the  natural  history  of  animals.  Some  curious  para- 
sitic worms  are  found,  not  in  the  intestines,  but  in  the  solid  tissues  of  many 
herbivorous  animals,  which,  from  the  structure  of  the  head,  have  always  been  ranged 
in  the  neighbourhood  of  the  Tape- worms,  although  their  bodies,  instead  of  being  drawn 
out  to  an  enormous  length  and  divided  into  numerous  segments,  are  composed  almost 
entirely  of  a simple  bag  of  fluid. 

Some  of  these  parasites  are  simple, — that  is  to  say,  the  sac  bears  only  a single  head  ; 
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in  other  cases  they  develop  a multitude  of  these  organs,  sometimes  from  the  internal, 
sometimes  from  the  external  surface  of  their  walls.  These  worms  were  long  regarded 
as  forming  a distinct  order  of  parasitic  animals  ; but  recent  experiments  have  shown, 
that  when  they  are  administered  to  particular  carnivorous  animals  with  their  food,  the 
vesicle  of  fluid  is  cast  off,  the  head  attaches  itself, 
and  gradually  develops  the  long  jointed  body  of  a 
true  Tcenia.  The  observations  were  first  made 
upon  the  Cystic  worms  which  inhabit  the  liver  of 
the  mouse  and  rat  ; these,  when  given  to  cats, 
were  found  to  produce  in  their  intestines  Tcenias 
of  the  species  usually  infesting  those  animals. 

Experiments  have  since  been  instituted  upon  Cystic 
worms  from  different  species  of  herbivorous  ani- 
mals, and  these  all  produce  Tape-worms  of  different 
kinds  when  introduced  into  the  bodies  of  carni- 
vorous animals.  The  administration  of  mature 
segments  of  Tape-worms  to  the  herbivorous  species, 
has  also  been  found  invariably  to  produce  a development  in  the  tissues  of  their  organs 
of  the  corresponding  Cystic  worms ; so  that  we  may  consider  it  a well-established  fact, 
that  the  ova  of  the  Cestoid  worms  are  not,  as  a general  rule,  developed  in  the  same 
species  of  animal  which  is  infested  by  the  mature  Tcenia. 

But,  it  may  be  asked,  how  doe3  the  embryo  Tcenia  find  its  way  from  the  stomach 
of  its  host,  through  the  various  tissues  of  its  body,  until  it  reaches  the  particular  organ 
in  which  its  development  is  to  be  carried  on  ? This  subject  is  still  enveloped  in  a 
certain  amount  of  obscurity ; but  some  recent  researches  of  Professor  Yan  Beneden 
appear  to  throw  a little  light  upon  it.  Th&t  zoologist  observed  that  the  embryos  of  a 
Tania  found  in  the  intestines  of  the  common  frog,  were  furnished  with  six  spinous 
organs,  of  which  two  were  straight,  and  the  other  four  slightly  hooked  at  the 
extremity.  By  an  action  of  the  four-hooked  spines,  very  similar  to  that  of  the  arms  of 
a man  when  swimming,  th<^little  creatures  were  enabled  to  push  themselves  through 
the  broken  tissues  of  their  parent ; the  two  straight  spines  assisting  to  pierce  a passage, 
and,  no  doubt,  maintaining  them  in  their  position  whilst  the  hooks  were  brought  up  for 
a fresh  stroke.  In  this  manner,  as  Professor  Yan  Beneden  observes,  they  would  have 
no  difficulty  in  penetrating  any  tissues,  or  in  reaching  any  part  of  the  body  of  the 
animals  appointed  for  their  further  development. 

Professor  Van  Beneden  appears  to  consider  that  the  history  of  the  Cestoid  worms 
affords  another  instance  of  an  “ alternation  of  generations  ” analogous  to  that  of  the 
Medusa , referred  to  at  page  252.  In  this  view  the  Cystic  worm  ( Scolex  V.  B.)  corres- 
ponds with  the  simplo  Hydraform  polype  ; the  compound  animal  known  as  the  Tape- 
worm (Strobile  V.B.),  with  the  elongated  polype  in  process  of  division  ; and  the  mature, 
separate  segment  ( proglottid ),  with  the  perfect  sexual  Medusa. 

An  exception  to  this  general  rule  appears,  however,  to  be  presented  by  the  tape- 
worm of  the  human  subject;  at  least,  it  is  not  easy  to  understand  how  the  Cystic 
worms  could  withstand  the  heat  usually  employed  in  cooking  our  animal  food.  Recent 
experiments  have  shown  that  the  administration  of  adult  proglottides  of  Tcenia  solium 
to  pigs,  produces  a great  development  of  the  Cysticercus  cellulosa  (Fig.  72)  ; but  in 
what  manner  this  parasite  can  be  introduced  into  the  human  organism  is  still  unknown. 
The  Cysticercus  cellulosa  is  also  found  in  the  tissues  of  the  human  body. 


Fig.  72. — Cysticercus  CellulObOB. 
a,  head  enlarged. 
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Two  species  of  Cestoid  worms  inhabit  the  human  intestines— the  Tania  solium  and 
the  Bothrioccphalus  latus.  The  former  is  the  ordinary  Tape-worm , the  second  occurs  only 
in  particular  countries, — in  Holland,  Poland,  and  Switzerland.  In  the  Cystic  form 
some  of  these  worms  do  great  injury  to  domestic  animals  ; one  of  the  most  noxious  is 
the  so-called  Coenurus  cerebralis , inhabiting  the  brains  of  sheep.  Many  other  inter- 
esting facts  are  connected  with  the  history  of  these  animals  ; but  our  space  forbids  us 
from  entering  into  further  details. 

Order  II. — Trematoda. 

General  Characters. — These  animals,  which  are  all  parasitic,  present  some  re- 
semblance to  the  individual  segments  of  which  the  Cestoid  worms  are  composed.  They 
are  usually  of  an  elliptical  or  oval  form,  and  very  flat ; the  skin  is  soft,  but  usually 
contains  a number  of  calcareous  granules.  The  whole  body  is  very  contractile.  At  one 
or  both  of  its  extremities  it  is  furnished  with  suckers  to  enable  it  to  adhere  firmly  to 
its  host,  and  at  its  anterior  extremity  with  a mouth.  At  a little  distance  from  the 
mouth  the  narrow  intestinal  canal  usually  divides  into  two,  which  mostly  terminate 
in  blind  extremities ; in  some  cases,  however,  the  two  intestines  meet  towards  the 
hinder  part,  so  as  to  form  a complete  circle.  All  these  animals  are  hermaphrodites, 
and  the  history  of  their  development  presents  many  points  of  almost  equal  interest 
with  those  exhibited  by  the  Cestoid  worms.  * 

Divisions. — They  form  three  families.  In  the  first,  the  Distomidce,  the  animals 
possess  two  suckers,  of  which  the  anterior  contains  the  mouth.  Of  these  the  Fluke 
( Bistoma  liepaticum, ),  which  infests  the  livers  of  sheep,  is  a well-known  example. 
Other  species  live  in  the  intestines,  the  brain,  and  even  the  eyes,  of  other  animals, 

The  animals  of  the  second  family,  the  Tristomidce,  are  furnished  with  three  suckers ; 
two  small  ones  at  the  anterior  extremity,  between  which  the  mouth  is  situated,  and  a 
larger  one  at  the  hinder  extremity.  These  worms  principally  infest  the  gills  of  fishes,  as 
do  also  those  of  the  third  family,  the  Folystomidee , characterized  by  the  presence  of  several 
suckers  at  the  hinder  extremity  of  the  body,  whilst  the  anterior  extremity  is  either 
entirely  destitute  of  those  organs,  or  only  possesses  a small  one,  in  which  the  mouth  is 
situated.  This  family  includes  the  singular  IHplozoon  paradoxum — an  animal  which 
appears  to  be  compounded,  like  the  Siamese  twins,  of  two  perfect  individuals,  each 
containing  precisely  the  same  organs. 

_ Order  III. — Planarida. 

This  order  includes  most  of  the  free  Platyelmia.  These  animals  are  of  an  oval  or 
elliptical  form,  and  very  commonly  furnished  with  an  extensible  proboscis,  springing 
from  the  ventral  surface,  and  leading  into  a large  digestive  cavity,  which  gives  off 
numerous  ramifications  into  the  substance  of  the  body,  but  possesses  no  anal  opening. 
These  animals  are  of  a gelatinous  consistency,  and  enjoy  such  a power  of  self-contrac- 
tion that  they  can  reduce  their  whole  substance  to  the  form  of  a lump  of  jelly,  in  which 
condition  they  occasionally  force  themselves  rather  disagreeably  upon  the  notice  of 
incautious  watcr-cress  eaters.  They  inhabit  both  salt  and  fresh  water,  where  they 
swim  about  rapidly  by  an  undulating  movement  of  the  body,  in  the  manner  of  a leech, 
and  creep  with  great  ease  upon  stones  and  aquatic  plants.  They  are  generally  of  small 
size,  but  exceedingly  voracious.  Like  the  polypes,  which  they  resemble  in  their 
gelatinous  nature,  they  appear  to  be  capable  of  almost  endless  increase,  by  the  way 
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which  might  bo  expected  to  lead  to  their  destruction.  Sir  John  Dalyell,  in  his  observa- 
tions on  these  animals,  speaking  of  the  black  Planaria  ( Planaria  nigra ),  says  that  “ it  is 
privileged  to  midtiply  its  species  in  proportion  to  the  violence  offered  to  its  otherwise 
1 delicate  frame.  It  may  almost  be  called  immortal  under  the  edge  of  the  knife. 

, Innumerable  sections  of  the  body  all  become  complete  and  perfect  animals.  If  the  head 
be  cut  off,  a new  head  replaces  it ; if  the  tail  be  severed,  a new  tail  is  acquired.”  Still 
more  remarkable  was  an  instance  of  spontaneous  separation  of  the  head  of  one  of  these 
> animals,  which  took  place  under  the  eyes  of  the  same  observer. 

In  South  America,  Dr.  Darwin  observed  some  terrestrial  animals  which  approached 
the  Planaria  very  closely  in  their  characters  ; they  lived  amongst  rotten  wood,  upon 
■ which  they  appeared  to  feed,  and  were  marked  on  the  back  with  stripes  of  bright 
' colours. 

The  family  of  Nemertida,  or  JRibbon-worms,  must  be  referred  to  in  this  place,  as  it 
i probably  forms  the  type  of  a fourth  order  of  Platyelmia.  It  is  composed  of  animals  with 
| elongated  ribbon-like  bodies,  possessing  a protrusible  proboscis,  a distinct  nervous 
i system,  and  a digestive  canal  with  a distinct  anus.  As  far  as  we  know  at  present,  the 
i sexes  are  on  distinct  individuals.  Amongst  these  one  species,  the  Borlasia,  inhabiting  the 
I coasts  of  France  and  England,  attains  a length  of  upwards  of  fifteen  feet.  This  tremen- 
i dous  worm  remains  coiled  up  during  the  day  under  stones,  going  about  at  night  in 
search  of  prey. 

The  Turbellaridce  also — a family  of  minute  worms  inhabiting  both  salt  and  fresh 
water — appear  to  belong  to  this  order.  Like  the  preceding  animals,  they  possess  an 
| intestinal  canal  with  two  openings,  and  the  sexes  appear  to  be  separate.  The  classifi- 
L cation  of  these  creatures  is  still,  however,  involved  in  great  obscurity ; and  much  still 
I remains  to  be  done  before  it  can  be  brought  to  a satisfactory  condition.. 

Class  II. — Nematelmia. 

General  Characters. — The  animals  belonging  to  this  class  are  of  a more  or  less 
elongated,  cylindrical  form,  with  the  skin  much  thicker  and  stronger  than  that  of  the 
receding  parasitic  worms,  and  generally  wrinkled  in  such  a manner  as  to  give 
he  body  an  annulated  appearance.  The  nervous  system,  in  the  higher  forms,  consists 
>f  a pair  of  ganglia,  situated  in  the  anterior  extremity,  and  united  by  a slender  nervous 
ing,  which  surrounds  the  oesophagus ; from  these,  two  filaments  take  their  rise,  and  run 
hrough  the  whole  length  of  the  body.  In  the  lower  orders  no  undoubted  nervous 
ystem  has  yet  been  recognised.  As  far  as  our  present  knowledge  goes,  the  Round- 
''arms  are  unisexual ; the  males,  which  occur  far  more  rarely  than  the  females,  are 
Iways  smaller  than  the  latter,  and  usually  present  distinct  copulative  organs.  No  such 
xtranrdinary  metamorphosis  a3  that  which  we  have  seen  to  prevail  amongst  tho  flat 
rorms  occurs  in  the  development  of  theso  creatures,  which,  however,  aro  as  yet  but 
^perfectly  known.  They  not  only  inhabit  the  intestines  of  other  animals,  but  many 
pecies  are  also  to  be  met  with  in  the  interior  of  completely  closed  organs,  to  which 
iey  must  have  obtained  access  in  their  earliest  stages. 

Divisions. — The  Nematelmia  form  three  very  distinct  orders, — the  Acanthocephala , 
'hich  possess  a proboscis  armed  with  a formidable  apparatus  of  hooks,  but  arc  apparently 
cstitute  of  an  alimentary  canal ; tho  Gordiacea,  long  thread-liko  worms,  with  an 
itcstinal  canal,  but  without  an  anus  ; and  the  Ncmatoidca,  in  which  a perfect  intestinal 
anal  exists. 
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Order  I. — Acanthocephala. 

This  order,  which  includes  only  a single  genus,  is  composed  of  parasitic  worms  often 
of  considerable  size,  which  find  their  habitation  in  the  intestines  of  various  animals,  : 
especially  fishes.  One  species  in  particular,  the  largest  in  the  order,  is  common . in  the  I 
intestines  of  swine,  where  it  sometimes  attains  a length  of  eighteen  inches.  The  body  i 
is  thick,  and  divided  into  rings  by  a series  of  transverse  wrinkles ; the  head  is  armed  j 
with  rows  of  reversed  spines,  which  not  only  serve  to  fix  the  animal  in  its  abode,  but  j 
also  enable  it  to  bore  through  the  intestines  of  its  unfortunate  victim,  who  sometimes  1 
falls  a sacrifice  to  this  propensity  of  his  uninvited  guest.  These  creatures  appear  to 
possess  no  alimentary  canal ; their  nourishment  is  entirely  obtained  by  absorption  j 
through  the  skin,  beneath  which  is  a curious  areolar  structure,  which  is  probably  | 
subservient  to  this  purpose. 

Order  II. — Gordiacea. 

The  Gordiacea , or  Hair  worms , are  at  once  distinguishable  by  the  extraordinary  | 
length  of  their  bodies  (Fig.  73),  which  frequently  present  a close  resemblance  to  a horse- 
hair; so  close,  indeed,  that  in  former  i 
times  the  popular  belief  ascribed  their 
origin  to  the  introduction  of  horse-hairs  I 
into  the  water  in  which  they  are  found. 

These  animals  live  as  parasites  in  the 
bodies  of  various  species  of  insects,  to 
which  their  size  is  often  so  dispropor- 
tionate, that  when  the  worm  is  coiled  up 

within  the  cavity  of  an  insect’s  body,  scarcely  any  space  is  left  for  the  internal  organs  of  1 
its  unfortunate  host.  Dr.  Baird  has  recently  described  a species  of  Gordius  from  the 
common  violet  Ground  Beetle  ( Carabus  violaceus ),  an  insect  scarcely  an  inch  in  length,  the 
worm  being  upwards  of  eleven  inches  ; whilst  other  species;  of  which  the  victims  are 
unknown,  attain  a length  of  about  three  feet.  When  mature  they  quit  the  bodies  of  the 
insects,  at  whose  expense  they  have  been  nourished,  and  seek  some  piece  of  water  or  moist 
situation,  where  they  deposit  their  ova  in  long  chains.  At  this  period  they  sometimes 
suddenly  make  their  appearance  in  vast  numbers  in  particular  spots,  giving  rise  to 
reports  of  worm  rains.  It  seems  probable  that  the  evolution  of  the  young  proceeds  to 
a certain  distance  in  the  situations  where  the  eggs  are  deposited ; but  when,  or  in  what 
manner,  they  afterwards  obtain  access  to  their  destined  victims,  is  still  unknown.  One 
of  the  most  singular  circumstances  connected  with  their  history  is,  that  if,  by  any 
chance,  on  breaking  out  of  their  insect-home  they  find  that  dry  weather  has  proditced 
a state  of  things  incompatible  with  their  notions  of  comfort,  they  quietly  allow  them- 
selves to  be  dried  up,  when  they  become  perfectly  hard  and  hrittle  ; but,  strange  to  say, 
the  moment  a shower  of  rain  comes  to  refresh  the  earth  with  its  moisture,  the  dormant 
Gordii  immediately  recover  their  activity,  and  start  off  in  search  of  a suitable  place  in 
which  the  great  object  of  their  visit  to  solid  earth  maybe  effected. 

Order  III. — Nematoidba. 

With  the  exception  of  one  family,  all  the  worms  included  in  the  order  Nemaloidea 
are  parasitic  in  the  bodies,  and  principally  in  the  intestines  of  other  animals  ; they  are, 
in  fact,  amongst  the  most  common  and  the  most  injurious  of  Enlozoa.  In  the  form  of 


Fig. 


73.  - Gordius  Aquaticus. 
a,  tail. 


THE  NEMATOID  WORMS.  93 


their  bodies  they  frequently  resemble  the  common  Garden-worm,  although  some  are 
much  more  elongated,  and  often  taper  to  a very  fine  point  at  one  end ; the  skin  is  more 
or  less  wrinkled,  giving  them  an  annulated  appearance.  These  are  unmistakably  the 
highest  forms  of  intestinal  worms ; they  present  a distinct  nervous  system,  an  ali- 
mentary canal,  furnished  with  a mouth  and  an  anal  opening,  and  distinct  sexual  organs. 
The  history  of  the  development  of  these  animals  is  but  imperfectly  known.  It  appeal's 
probable  that  in  many  cases  a different  situation  is  required  for  the  evolution  of  the 
young,  to  that  inhabited  by  the  mature  animals  ; for  at  certain  periods  the  latter,  appa- 
rently impelled  by  some  wandering  instinct,  quit  the  intestines,  either  by  allowing 
themselves  to  be  carried  out  along  with  discharged  matters,  or  by  actually  boring 
through  the  walls  of  their  habitation  into  the  tissues  beyond  them.  The  object  in  the 
latter  cases  appears  to  be  the  deposition  of  their  eggs  in  the  blood-vessels  of  their  host ; 
at  least,  a species  found  in  the  frog  deposits  its  ova  in  this  situation.  The  young 
animals  appear  to  be  carried  by  the  circulation  to  some  position  suitable  for  their 
development,  when  they  inclose  themselves  in  a minute  capsule  or  cyst  amongst  the 
tissues  of  the  body,  and  remain  at  rest  for  some  time.  On  breaking  out  of  this  capsule 
they  find  their  way  to  the  intestines,  where  they  remain  until  their  instincts  prompt 
them  to  imitate  the  example  of  their  parents. 

This  order  includes  the  common  Ascaris , or  Round-worm  of  the  human  subject,  as 
well  as  the  little  Thread-worms  ( Oxyuris ) which  are  often  so  troublesome  to  children. 
These  are  rarely  inj  urious,  unless  present  in  great  numbers.  Far  different  is  the  case, 
however,  with  the  Strongylus  gigas,  a worm  sometimes  attaining  a length  of  two  or  three 
feet,  and  the  thickness  of  a man’s  little  finger,  which  usually  inhabits  the  kidneys  of 
swine,  but  sometimes  finds  its  way  into  the  same  organ  in  man.  This  tremendous 
worm,  by  destroying  the  organ  in  which  it  has  taken  up  its  abode,  is  said  not  unfre- 
quently  to  cause  the  death  of  its  host. 

This  order  also  includes  the  dreaded  Guinea-worm  ( Filaria  medinensis ),  which 
appears  to  occur  in  most  parts  of  tropical  Africa.  This  worm  lives  in  the  cellular 
tissue  beneath  the  skin,  and  between  the  muscles  of  man,  confining  its  attacks 
principally,  though  not  exclusively,  to  the  lower  extremities,  where  it  often  produces 
mnsiderable  pain.  It  is  said  occasionally  to  attain  a length  of  twenty  or  thirty  feet ; 
jut  its  average  length  is  five  or  six.  It  is  extracted  by  winding  it  very  slowly  upon 
some  object,  an  operation  in  which  great  care  is  said  to  be  necessary,  as  if  the  worm  be 
broken  its  fluids  produce  a very  painful  effect.  When  arrived  at  maturity,  the  Filaria 
■mines  to  the  surface,  where  it  breaks  to  pieces  and  sets  free  the  innumerable  young 
■ with  which  it  is  crammed. 

In  this  order  we  also  place  the  Anguillulidw,  the  so-called  Eels  of  paste  and  vinegar. 
These  are  minute,  thread-like  worms,  exhibiting  distinct  digestive  and  generative  organs, 

» which  occur  often  in  great  numbers  in  putrefying  substances. 


Class  III. — Annelida. 

General  Characters.— The  Annelida , in  general,  present  a more  complicated 
•irganization  than  any  of  the  preceding  animals;  the  division  of  tho  body  into  segments 
■ s usually  distinctly  recognizable,  and  the  segments  are  almost  universally  furnished 
■with  external  appendages,  which  are  sometimes  jointed.  The  majority  live  in  water, 
>r  in  damp  situations;  a very  few  only  arc  parasitic  in  their  habits. 

The  head  in  most  of  these  animals  is  distinctly  marked,  and  furnished  with  organs 
)f  sense,  such  as  eyes,  tentacles,  and  in  some  instances  auditory  vesicles,  containing 
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otolithes.  The  nervous  system,  in  the  higher  forms,  exhibits  the  articulate  type  of 
structure  very  distinctly  ; it  usually  consists  of  a series  of  ganglia  running  along  the 
ventral  portion  of  the  animal,  and  united  by  a pair  of  slender  filaments,  by  which  they 
also  communicate  with  the  central  mass,  or  brain,  which  is  inclosed  in  the  head;  this 
is  composed  of  two  ganglia,  united  by  a ring  surrounding  the  oesophagus.  In  the  lower 
forms  the  nervous  system  approaches  that  of  the  preceding  classes. 

The  lateral  appendages,  which  serve  principally  as  organs  of  motion,  are  very 
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Fig.  74. — Transverse  section  of  an  Annelide  ( Amphinome ). 

variable  in  their  structure  and  arrangement,  sometimes  occurring  on  all  the  segments  of 
the  body,  sometimes  only  on  the  anterior  or  on  the  middle  segments  ; sometimes  four 

and  sometimes  two  in  number  on  each  segment.  They  usually 
consist  of  lobes  of  skin,  furnished  with  bundles  of  bristles  of 
very  various  forms,  and  with  jointed  cirri  or  tentacles  (Fig 
74)  ; they  also  commonly  bear  the  respiratory  organs,  or 
branchise  (Fig.  75).  In  some  Annelida,  as  the  Leeches,  no 
trace  of  external  organs  is  to  be  seen  ; whilst  in  others,  as  the 
Earth-worms,  they  are  reduced  to  a few  bristles,  which  assist 
the  animal  in  its  progress  through  the  earth.  It  is  to  be 
observed,  however,  that  even  in  the  highest  Annelida  the 
Fig.  75.— Foot  and  bran-  jointed  cirri  are  always  easily  distinguishable  from  the  limbs 

chia  of  Eunice.  0f  second  section  of  the  Articulala. 

o,  branchia ; c,  cirrhus ; . .... 

t,  bristle  tuft ; t,  ventral  The  digestive  apparatus  consists  of  a straight  intestine, 

cirrhus.  running  through  the  body  from  one  extremity  to  the  other. 

The  mouth  is  usually  armed  with  jaws,  and  the  opposite  extremity  of  the  intestinal 

canal  always  terminates  in  an  anal  opening.  The  vascular  system  is  also  very 

distinctly  developed,  and  the  nutritive  fluid  is  usually  of  a red  colour,  sometimes  green 

or  yellow. 

The  sexes  are  usually  distinct,  although  a few — as  the  Leeches  and  Earth-worms— 
are  hermaphrodites ; but  even  in  these  self-impregnation  does  not  take  place.  Some 
Annelida  appear  to  propagate  also  by  spontaneous  division ; and  many  of  them  can  re- 
produce parts  lost  by  accidental  injury. 

Divisions. — The  Annelida  may  be  divided  into  two  groups,  characterized  by  the 
presence  or  absence  of  external  respiratory  organs.  The  abranchiate  Annelides  include 
two  orders, — the  Suctoria,  or  Leeches,  characterized  by  the  possession  of  a sucking  disc 
at  the  posterior,  and  usually  also  at  the  anterior  extremity;  and  the  Scolecina,  or  Earth- 
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worms,  in  which  these  suckers  are  wanting,  but  which  are  furnished  with  a double 
row  of  bristles  along  the  under  surface  of  the  body.  The  branchiferous  group  is  also 
divided  into  two  orders,— the  Tubicola,  the  animals  composing  which  form  a tube  for 
their  habitation,  and  the  Errantia , which  enjoy  no  such  protection. 

Order  I. — Suctoria. 

General  Characters. — The  animals  belonging  to  this  order,  of  which  the  common 
medicinal  Leech  (Fig.  76)  is  a familiar  example,  are  characterized  by  the  total  deficiency 
of  any  lateral  appendages ; their  motions  being  effected  by  undulations  of  the  body  whilst 

swimming,  or  by  the 
alternate  attachment 
of  the  sucking  discs 
with  which  the  two 
extremities  of  their 
bodies  are  usually 
furnished.  They  all 
appear  to  live  by 


76. — The  Common  Leech  (Sanguisuga  Officinalis). 


Fig.  77  — Tooth  of 
the  Leech. 


sucking  the  blood  of  other  animals ; and,  for  this  purpose,  the  mouth  of  the  Leech  is 
furnished  with  an  apparatus  of  horny  teeth,  by  which  they  bite  through  the  skin.  In 
the  common  Leech  three  of  these  teeth  exist,  arranged  in  a triangular,  or  rather  tri- 
radiate  form,  a structure  which  accounts  for  the  peculiar  appearance 
of  leech  bites  in  the  human  skin  (Fig.  76,  a).  Each  of  these  teeth 
has  a minutely  serrated  edge  (Fig.  77),  which,  when  worked  back- 
wards and  forwards  in  contact  with  the  skin,  soon  saws  it  through, 
when  the  teeth  are  retracted,  and  the  blood  is  then  pumped  from 
the  wound  by  the  alternate  dilatation  and  contraction  of  the  muscular 
oesophagus.  In  the  Clepsinida  this  structure  disappears,  giving  way 
to  a protrusible  proboscis.  The  intestine  is  of  very  large  size,  and 
usually  extends  on  each  side  into  short  blind  sacs  or  processes,  the 
distension  of  which,  during  the  act  of  suction,  must  necessarily  increase  its  capacity. 
Respiration  appears  to  be  performed  by  a system  of  aquiferous  canals,  lined  with  cilia, 
which  open  externally,  by  a series  of  minute  orifices,  on  each  side  of  the  body.  The 
vascular  system  is  well  developed.  Nearly  all  these  animals  are  hermaphrodite.  The 
deposition  of  the  eggs  is  attended  with  some  very  singular  circumstances.  At  the 
period  of  oviposition,  a peculiar  gelatinous  band  is  produced  round  the  anterior  part  of 
the  body  near  the  orifice  of  the  generative  organs,  which  is  situated  in  this  part.  The 
Lec«h  lays  its  eggs  in  this  gelatinous  matter;  and  when  all  are  deposited  it  withdraws  its 
body  from  tho  band,  which  then  closes  up,  and  forms  a complete  capsule,  within  which 
the  eggs  are  inclosed.  It  appears,  from  a statement  of  M.  Fremond,  that  (in  addition 
to  these  capsules,  or  cocoons,  as  they  are  called,  containing  a number  of  ova)  the  Leech 
also  sometimes  produces  a “ compound  egg,  formed  of  a transparent  membrane,  full  of  a 
liquid,  in  which  little  globules  soon  begin  to  appear ; these  globules  aro,  in  fact,  so 
many  germs  of  Leeches,  and  during  development  take  the  form  of  little  worms,  which 
soon  leave  the  egg  by  an  opercular  hole  at  its  extremity.” 

The  nervous  system  in  the  Suctoria  is  usually  well  developed ; and  tho  anterior 
sucking  disc  bears  a row  of  eight  or  ten  eyes,  which,  however,  appear  to  bo  of  very 
imperfect  construction. 


96 


THE  LEECHES. 


Divisions. — This  order  is  divided  into  three  families.  The  first,  the  Mulacobdel- 
Itdce,  presents  many  points  of  resemblance  to  tho  Trematode  worms ; the  mouth  is 
unarmed,  the  substance  oi  the  body  semi-transparent,  the  nervous  system  composed 
of  a single  ganglion  and  filament  on  each  side  of  the  body;  and  there  is  a single 
sucking  disc  at  the  posterior  extremity.  These  worms  live  parasitically  within  the 
mantle  of  various  marine  bivalve  Mollusca. 

In  the  Clepsinidcc , the  body  is  of  a leech-like  form,  but  very  much  narrowed  in 
front,  and  the  mouth  is  furnished  with  a protrusible  proboscis.  These  animals  live  in 
fresh  water,  where  they  may  often  be  seen  creeping  upon  aquatic  plants.  They  prey 
upon  the  water  snails  ( Lymnece ). 

To  the  third  family,  the  true  Leeches  ( Hirudinidce J,  the  common  medicinal  Leeches 
belong.  Two  species  of  Leech  are  commonly  used  in  medicine,— the  Sanguisuga  offici- 
nalis, a native  of  the  South  of  Europe,  and  the  S.  medicinalis,  which  is  found  princi- 
pally in  the  northern  countries  of  the  same  continent,  and  occurs,  but  rarely,  in  England. 
Most  of  the  Leeches  used  in  England  are  imported  from  Hamburgh  ; but  the  pools  and 
marshes  in  which  the  animals  are  collected  are  situated  at  a great  distance  from  that 
emporium  of  the  trade,  in  the  thinly  populated  countries  of  eastern  Europe,— Hungary, 
Bohemia,  and  Russia. 

The  supply  in  these  countries,  however,  appears  to  be  nearly  exhausted,  and 
much  of  our  supplies  are  now  derived  from  regions  still  further  to  the  east.  The 
animals  are  caught  by  means  of  baits  put  into  the  water,  or  by  the  fishermen  wading 
into  the  pools  with  naked  legs.  The  importance  of  the  Leech  in  medicine  is  well 
known  ; but  few,  perhaps,  are  aware  of  the  enormous  consumption  of  these  Ann  elides  j 
that  really  takes  place.  Some  idea  of  this  may  be  formed,  however,  from  the  fact  j 
mentioned  by  Dr.  Pereira,  that  some  years  ago  “ four  principal  dealers  in  London 
imported,  on  the  average,  600,000  monthly,  or  7,200,000  annually!”  The  annual  con- 
sumption in  Paris  has  been  estimated  at  3,000,000,  and  that  of  the  whole  of  France  at 
no  less  than  100,000,000.  No  other  creature,  so  low  in  the  scale  of  organization,  gives 
rise  to  so  extensive  a commerce  as  this.  The  Leeches  are  sometimes  imported  in  bags, 
but  more  frequently  in  small  tubs,  closed  with  stout  canvas,  to  allow  the  passage  of 
air.  Each  of  these  tubs  contains  about  2,000  Leeches. 

But  if  the  medicinal  Leech  puts  forward  a strong  claim  to  our  attention,  on  the  ground 
of  the  services  which  it  renders  to  mankind,  there  are  others  which  force  themselves 
upon  our  notice  from  the  very  opposite  consideration.  These  are  principally  confined 
to  hot  countries,  where,  however,  they  are  often  great  pests.  In  Egypt,  during  the 
invasion  of  that  country  by  Napoleon,  the  French  soldiers  were  often  exposed,  to  great 
torment  from  the  numbers  of  Leeches  infesting  the  pools.  When  the  men,  fatigued  with 
their  march  under  the  burning  sun,  rushed  eagerly  to  drink,  these  bloodthirsty  animals 
would  fix  themselves  to  the  interior  of  the  mouth  or  nostrils,  producing  intolerable 
annoyance  to  men  already  half-maddened  by  vexation  and  fatigue. 

A still  more  remarkable  instance  is  afforded  by  the  small  Leeches  which  infest 
Ceylon.  These  animals  are  about  an  inch  and  a half  in  length.  They  live  principally 
in  the  forests,  amongst  the  dead  leaves,  in  damp  places ; but  often  make  their  appearance 
in  other  parts  of  the  island  during  wet  weather.  Wherever  they  occur,  however,  they 
seem  always  to  be  on  the  look-out  for  blood ; and  some  instinct  tells  them  that,  even 
under  the  clothes  of  Europeans,  this  wished-for  delicacy  is  to  be  obtained.  The  incau- 
tious invader  of  their  domain  soon  feels  a peculiar  sensation  of  moisture  about  his  legs ; 
and,  on  examining  into  the  cause,  he  finds,  to  his  dismay,  that  they  are  bathed  in  blood;  or 
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should  he,  by  chance,  wear  white  trousers,  he  may  perhaps  receive  the  first  horrifying 
intelligence  of  what  is  going  on,  by  the  sudden  appearance  of  red  stripes  upon  his  nether 
habiliment.  If  the  traveller,  made  wise  by  experience,  should  resort  to  the  expedient 
of  tying  his  trousers  round  his  boots,  or  (which  is  said  to  to  be  the  best  course)  his  boots  j 
over  his  trousers,  the  little  blood-suckers  will  mount  still  higher  in  search  of  their 
. manorial  rights ; and  an  unpleasant  dabbled  sensation  about  the  neck  soon  shows  that 
the  enemy  has  succeeded  in  scaling  the  citadel.  The  legs  of  horses,  passing  through 
the  districts  infested  by  these  pests,  are  frequently  completely  covered  with  blood  in 
consequence  of  their  attacks. 

Some  species  of  this  family,  forming  the  genus  Biscicola . live  as  parasites  upon 
various  fresh-water  fishes ; whilst  those  of  the  genus  Branchiobdella , which  are  quite 
destitute  of  eyes,  inhabit  the  branchiae  of  some  Crustacea. 

This  appears  to  be  the  proper  place  to  allude  to  some  singular  marine  animals 
which  have  been  placed,  by  some  zoologists,  amongst  the  Echinodermata , by  others 
amongst  the  Annelida.  These  are  the  species  of  the  genus  Sipunculus  and  its  allies, 
which  constitute  an  order  of  animals  for  which  the  name  of  Gephyrca  has  been  pro- 
posed, in  allusion  to  the  apparent  connection  which  they  establish  between  the  Echino- 
dermata and  the  articulate  series.  Their  bodies  are  cylindrical,  and  rather  thick, 
covered  with  a tough  skin,  in  which  a few  bristles  are  sometimes  inserted,  but  which 
neither  contains  calcareous  particles  nor  the  tubular  sucking  feet  of  the  trueEchinodcrms. 
Their  habits  are  very  similar  to  those  of  the  common  lob-worms,  and  like  these  they  are 
much  sought  after  as  baits  by  the  fisherman.  They  live  in  the  sand,  where  they  move 
about,  much  in  the  same  way  that  the  common 
garden  worm  does  in  moist  soil ; they  are  destitute 
of  eyes  and  other  organs  of  sense,  and  the  mouth  is 
armed  with  a curious  proboscis.  Some  species,  as 
the  Sipunculus  Bernhardus,  here  represented  (Fig.  78), 

•seek  protection  by  inclosing  their  bodies  in  the 
abandoned  dwelling  of  some  univalve  Mollusc ; whilst 
others,  for  the  same  purpose,  actually  hollow  them- 
selves caves  in  the  substance  of  stones  and  corals. 

One  of  these,  to  which  M.  Valenciennes  has  recently 
given  the  name  of  Sipunculus  cochlearius,  is  remark- 
able for  a habit  of  forming  a small  spiral  cell  in  the 
stony  substance  of  two  veiy  different  species  of  coral. 

This  animal  is  probably  troubled  with  a tender  skin, 

• and,  in  order  to  prevent  abrasion  by  the  rough  walls 
of  his  coral  home,  he  lines  it  with  a smooth  vitreous 
matter,  producing  an  appearance  which  has  so 
deceived  zoologists,  that  they  have  supposed  that  the 
corals  had  built  their  structure  around  some  small 
shell,  and  hence,  confounding  the  two  species,  described  them  both  under  tho  common 
name  of  Madrepo'-a  cochlea. 

Order  II. — Scolecina. 

General  Characters.— Of  this  order  we  have  several  well-known  examples  in  1 
the  Earth-worms  so  common  in  our  gardens  and  fields.  The  bodies  of  these  animals  are  ; 
of  a cylindrical  form,  somewhat  pointed  at  the  anterior  extremity,  and  usually  a little 


Fig.  78. — Sipunculus  Bernhardus. 
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flattened  at  the  tail.  The  skin  is  tough,  and  divided  into  numerous  segments  hy 
transverse  wrinkles,  and  the  organs  of  motion  are  reduced  to  the  form  of  a double  row 
of  bristles,  running  down  the  lower  surface  of  the  body,  which,  instead  of  being  placed, 
as  in  the  following  orders,  upon  prominent  lobes  of  the  skin,  are  usually  capable  of 
being  retracted  within  small  hollows  when  not  in  use.  The  mouth  is  unarmed,  and  the 
intestine  runs  straight  through  the  body.  The  vascular  system  consists  of  two  longi- 
tudinal vessels  running  along  the  ventral  and  dorsal  regions  of  the  body,  and  united  by 
numerous  branches.  The  blood  is  red.  Like  the  Leeches,  these  worm  s are  furnished 
with  ciliated  canals,  which  have  been  supposed  to  serve  as  organs  of  respiration ; but 
their  real  destination  appears  to  be  still  uncertain.  Like  the  leeches,  also,  they  are  all 
hermaphrodites. 

I>i visions. — This  order  contains  two  families — the  Lumbricidce  or  Earth-worms , 
and  the  Naididce.  The  former  are  too  well  known  to  require  much  description ; they 
possess  no  distinct  head,  and  are  quite  destitute  of  eyes ; their  bristles  are  hooked,  and 
placed  in  little  tufts  in  pits  on  the  lower  surface,  whence  they  can  be  exserted  when 
the  animal  requires  their  assistance.  They  live  in  holes  in  moist  earth,  and  are  said  to 
be  predacious  animals,  although  popular  belief  charges  them  with  the  destruction  of 
the  roots  of  plants.  Mr.  Darwin  has  asserted  that,  even  if  these  worms  do  some  damage 
to  vegetation,  by  feeding  upon  the  tender  roots  of  young  plants,  yet  they  amply  com- 
pensate for  this  by  the  sort  of  tillage  which  they  give  to  the  soil  in  constantly  passing 
through  it. 

It  is  generally  supposed  that  the  Earth-worm  may  be  propagated  by  division ; but 
this  scarcely  appears  to  be  the  case.  It  is  said,  however,  that  if  it  be  divided  across  the 
middle,  the  part  bearing  the  head  will  develop  a new  tail,  although  the  tail  will  soon 
die ; and  that,  if  the  head  be  cut  off,  the  body  will  form  a new  head  ; but  it  appears 
that  both  portions  never  survive  this  mutilation. 

This  power  of  reproduction  of  lost  parts  i3  earned  to  a much  greater  extent  in  the 
Naididce , which  even  propogate  by  a kind  of  gemmation.  These  animals  live  princi- 
pally in  the  mud  of  fresh-water  ponds  and  rivers.  In  their  form  they  resemble  the 
common  Earth-worm ; but  their  bodies  are  furnished,  besides  the  ventral  bundles  of 
bristles,  with  a series  of  long  spines  on  each  side.  They  generally  have  two  distinct 
eyes,  and  the  mouth  is  sometimes  armed  with  a long  proboscis. 

Order  II J — Tubicola. 

General  Characters. — The  worms  belonging  to  this  order,  which  commences 
the  series  of  branchiferous  Annelida , are  all  marine,  and  are  distinguished  by  their 
invariable  habit  of  forming  a tube  or  case,  witbin  which  the  soft  parts  of  the  animal  can 
be  entirely  retracted.  This  tube  is  usually  attached  to  stones  or  other  submarine  bodies. 
It  is  often  composed  of  various  foreign  materials,  such  as  sand,  small  stones,  and  the 
debris  of  shells,  lined  internally  with  a smooth  coating  of  hardened  mucus  ; in  others  it 
is  of  a leathery  or  homy  consistency ; and  in  some  it  is  composed,  like  the  shells  of  the 
Mollusca,  of  calcareous  matter  secreted  by  the  animal.  These  animals  frequently  live 
together  in  societies,  winding  their  tubes  into  a mass  which  often  attains  a considerable 
size ; others  are  more  solitary  in  their  habits.  They  retain  their  position  in  their  habita- 
tions by  means  of  appendages  vexy  similar  to  those  of  the  free  worms,  and  furnished, 
like  these,  with  tufts  of  bristles  and  spines  ; the  latter,  in  the  tubicolar  Annelides,  are 
usually  hooked ; so  that,  by  applying  them  to  the  walls  of  its  domicile,  the  animal  is 
enabled  to  oppose  a considerable  resistance  to  any  effort  to  draw  it  out  of  its  hole. 
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In  these,  as  in  the  preceding  Annelida , no  distinct  head  can  he  recognised,  and  the 
eyes  are  either  entirely  wanting  or  very  rudimentary.  The  mouth  also  is  generally 
unarmed.  The  anterior  extremity  is  always  furnished  with  tentacles,  which  serve 
both  as  organs  of  touch  and  for  the  capture  of  prey.  The  nervous  system  is  well- 
developed,  although  the  longitudinal  filaments  generally  run  down  thb  sides  of  the  body 
mstead  of  being  united  by  ganglia  in  the  middle  line.  The  branchiae  are  usually  con- 
fined to  tho  head,  where  they  appear  as  branched  organs  in  the  midst  of  the  tentacles  • 
they  sometimes  also  occur  on  some  of  the  segments  of  the  body. 

Ali  these  worms  are  unisexual.  They  deposit  their  eggs  in  a mass  of  mucus,  which 
usually  clings  to  the  tube  of  the  parent  animal. 

The  young  Tertbdla,  on  the  first  breaking  out  of  the  egg,  is  a small  globular 
“ rjj°’  y covered  Wlth  cilia.  By  degrees  this  elongates  into  an  oval  form,  and 
the  ciha  coUect  in  a band  round  its  middle.  The  lengthening  process  continues,  and 

_p  C ® 1,me  a Pfir  of  smaU  e7es  make  ^ir  appearance  in  the  head,  whilst  a 
new  set  of  cilia  are  developed  at  the  caudal  extremity.  Still  the  little  animal  con- 
fanues  elongating;  the  cilia  are  reduced  to  a little  band,  like  a cravat,  round  its  neck, 
an  d a patch  on  the  hack,  whilst  the  body  exhibits  traces  of  annulation,  and  single 
bristles  begin  to  sprout  from  its  sides.  At  last  the  cilia  S 

disappear  altogether;  the  members  acquire  sufficient 
development  to  enable  the  young  Terebella  to  creep  alon°- 
tho  bottom  of  the  water.  It  selects  a spot  for  its  perma- 
nent abode,  fixes  itself,  builds  its  house,  and  becomes, 
afterits  bnef  “Wandeijahr,”  a quiet,  home-staying  denizen 
of  the  deep. 

, “7*^0nS'  best  known  family  of  this  order, 

die  Sabelhdas,  the  branchiae  are  placed  on  the  head,  where 
hey  form  a circle  of  plumes  (Fig.  79)  or  a tuft  of  branched 
•rgans.  Of  the  tentacles,  one  is  usually  much  thickened, 
o as  to  form  a sort  of  ping,  which  closes  the  aperture  of 
he  tube  when  the  animal  is  retracted.  The  Serpulce, 
rhich  form  irregularly  twisted  calcareous  tubes,  often 
row  together  in  large  masses,  generally  attached  to  shells 
nd  similar  objects ; whilst  those  genera  which,  like 
erebeua  (Fig.  80),  build  their  residences  of  sand  and 
tones,  appear  to  prefer  a life  of  single  blessedness.  The 
unous  little  spiral  shells,  often  seen  upon  the  fronds  of 

b7  “ “im*1  10 

The  H'rmtlUdv,  some  of  which  lire  amongst  the  oystec-bcde,  and  often  do 


Fig.  79.— A Group  of  Serpultc. 


Fig.  80.— Xorcbclla. 

usohief  by  the  increase  of  their  masses  of  tubes,  also  belong  to  this  order. 


o 
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Order  IV. — Errantia. 

General  Characters. — We  now  come  to  the  last  and  highest  order  of  the 
Annelida,  comprising  those  animals  in  which  the  external  appendages  of  the  body 
attain  their  highest  development,  whilst  the  power  of  free  locomotion  indicates  the 
possession  of  a higher  degree  of  general  intelligence  than  would  be  necessary  for  the 
sedentary  animals  of  the  last  order.  It  must  he  confessed,  however,  that  in  their  struc- 
ture, and  especially  in  their  development,  they  display  tr 
a very  close  relationship  to  those  animals ; the  history  m 
of  the  development  of  the  young  in  the  two  orders  6 
being  so  very  similar,  that  on«  description  will  serve  m 
for  both. 

Ti'e  head  of  these  worms  is  distinctly  marked,  and 
the  mouth  is  generally  furnished  with  jaws  of  some 
kind,  which  are  not  unfrequently  placed  at  the  ex- 
tremity of  a protrusible proboscis  (Fig.  81).  Thegeneral 
structure  of  the  lateral  appendages  and  branchiae  has 
already  been  explained  at  p.  284  ; but  the  parts  of  which  these  are  composed  frequently 
exhibit  the  most  extraordinary  formu.  Like  the  Tubicola,  all  these  worms  are  unisexual ; 
the  ova  are  usually  deposited  upon  stones  or  aquatic  plants ; but,  in  some  instances, 
the  mother  carries  them  about  enveloped  in  a slimy  matter. 

Divisions — Amongst  the  numerous  families  into  which  this  order  has  beer, 
divided,  the  one  which  approaches  most  closely,  both  in  structure  and  habits,  with  the 
lower  worms,  is  that  of  the  Arenicolidce,  including  the  common  Lob-ioorm,  so  much  used 


Fig.  81. — Head  and  Trunk  of  Gly- 
ceris ; c,  anterior  portion  of  the 
body;  t,  head;  tr,  trunk;  b, 
opening  of  the  mouth;  m m, 
jaws. 


Fig.  82. — Arenicola  Piscatorum. 

by  sea  fishermen  as  a bait.  This  animal  is  found  on  all  sandy  parts  of  the  coast, 
where  it  bores  into  the  sand  left  wet  by  the  retiring  tide ; its  head  is  large  and 
rounded,  quite  destitute  of  eyes  or  tentacula,  and  furnished  with  a short  unarmed  pro- 
boscis. The  feet  are  very  small,  and  confined  to  the  anterior  part  of  the  body  ; wdiilst 
the  branchial  tufts,  which  are  of  considerable  size,  are  placed  on  each  side  of  the  middle 
segments. 

The  family  of  Aphroditida , some 
species  of  which  are  known  as  Sea- 
mice,  includes  some  marine  animals 
of  great  beauty.  In  these  worms 
the  body  is  generally  broad,  or  ovate, 
the  head  small,  and  furnished  with 
very  short  tentacula ; the  feet  large, 
with  immense  tufts  of  bristles  and 
spines,  often  of  the  most  remarkable 

Fig.  83. — Aphrodita  hispida.  forms>  and  exhibitinS  most  bril- 

liant metallic  colours.  Each  ox  tnese 

hairs  (Fig.  83)  is  retractile  within  a horny  sheath,  wrhich  serves  to  protect  the  sol 


Fipr.  84.— Nereis,  with  its  head  and  some  of  the  anterior  segments, 
nd  sometimes  even  annulated  (Fig.  85).  The  animals  frequently  present  the  appear- 
nce  strongly  resembling  that  of  the  more  elongated  Myriapoda.  The  branchial  tufts 
re  but  slightly  developed. 

In  the  next  family,  the 
Eunicidce,  on  the  contrary, 
these  organs  (Fig.  75)  are 
of  considerable  size,  and  the 
mouth  is  armed  with  from 
seven  to  nine  toothed  jaws. 
This  family  includes  some 

j.  85.  Syllis  Monilaris,  with  one  of  its  locomotive  organs  and  ^ ^ 

setigerous  appendage  attached  thereto.  Eunice  gigantea , which  m- 

, , . habits  theWest  Indian  seas 

^ Southern  Ocean,  are  said  to  attain 

Zo.J., gists  also  place  in  this  order  a curions  terrestrial  Annelids,  found  in  the  West 

rZlmt Tit  m'  7 G“af”S’  “d  d°SOribGd  bsr  bim  undCT  »a-c  o f 
■ Z,  a*  n',  In  3 gC  appearance  it  exhibits  a most  striking  rosem- 

Z VZn  maik’d  17  h 7 Mi'lGpcdcs;  lhe  boJy  « distinctly  annulated,  the 

l oot,  o ' ‘ iumished  with  two  jointed  tentacles  and  eyes.  Alono  each 
a of  the  body  run.  a ser.es  of  soft  feet,  which,  however,  exhibit  trace,  of  annufata 
1 these,  as  m the  other  free  auon, 

'■ nelid'i , arc  terminated  by  tufts  ^ <WihV 
1 bristles.  1 his  curious  genus 
ms  the  family  Peripatidas. 
f The  order  of  slnnelida  Evran- 
olso  includes  another  family, 

I ich  appears  to  possess  a , Fig.  86.— Peripntus. 

me  affinity  to  the  foMowing  class,  tho  Motif,ra.  Thi.  is  the  family  of  th. 
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larts  of  the  animal  from  injury  by  its  own  weapons.  The  most  remarkable  peculiarity 
>f  these  animals  is,  that  their  dorsal  surface  is  entirely  or  partially  covered  by  a double 
j .eries  of  large  membranous  scales  attached  to  the  alternate  segments,  between  which 
he  beautiful  bristles  of  the  feet  make  their  appearance.  These  animals  generally  inhabit 
leepish  water ; but  numbers  of  them  are  often  thrown  upon  our  coasts  after  a storm. 

ihe  family  ot  Eereida  includes  some  elongated  and  distinctly  annulated  worms, 
vhich  possess  a well-developed  head  (Fig.  84),  furnished  with  tentacles  and  eyes,  and 
j . mouth  w ith  a proboscis,  which  is  sometimes  unarmed,  sometimes  furnished  with  two 
r four  teeth.  The  cirri  or  tentacles  attached  to  the  feet  me  often  of  considerable  length, 
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Polyophthalmidce,  consisting  of  cylindrical  worms,  furnished  with  bristle-like  feet, 
somewhat  resembling  those  of  the  Scolecina.  Each  segment  of  the  body  is  said  to  bear 
a pair  of  eyes,  whence  the  name  given  to  the  genus  and  family  to  which  these  creatures 
belong.  The  most  remarkable  character  presented  by  these  animals  is  the  structure  of 
the  head,  which  bears  a pair  of  lobes  covered  with  cilia,  which,  like  the  similar  organs 
of  the  Rotifera , can  be  retracted  and  protruded  at  pleasure.  From  these,  we  pass 
naturally  to  the  last  class  of  this  subdivision  of  the  Articulata,  the 


Class  IV.— Eotifera. 

General  Characters. — This  interesting  clas3  of  microscopic  aquatic  animals, 
included  amongst  the  Infusoria  by  Ehrenherg,  is  ^ r 

now  generally  admitted  to  belong  to  the  Articu- 
late division.  They  are  animals  of  very  diverse 
forms,  but  are  always  characterized  by  the 
possession  of  ciliated  organs  at  the  anterior 
extremity  (Fig.  87),  by  means  of  which  they 
produce  a vortex  in  the  water,  which  carries  to 
their  mouths  any  minute  animals  or  plants 
which  may  be  floating  in  their  neighbourhood. 

The  skin  exhibits  distinct  indications  of  trans- 
verse wrinkles  or  folds,  by  the  agency  of 
which  the  animals  are  enabled  to  contract 
themselves  to  an  extraordinary  extent,  so  that 
they  often  acquire  an  almost  globular  shape. 

In  some  oases,  however,  the  skin  becomes  horny, 
or  a small  quantity  of  silicious  matter  is  fixed 
in  it.  In  either  case  the  skin  then  forms  a sort 
of  carapace,  within  which  the  little  animal  can 
retreat  in  case  of  danger.  Many  of  them  pass 
their  lives  fixed  in  one  place  like  polypes,  whilst 
others  enjoy  the  power  of  swimming  freely 
about.  The  free  species  are  all  furnished  with 
some  means  of  fixing  themselves  when  about  to 
feed.  In  some  cases  the  tail  terminates  in  a sort 
of  sucker ; in  others,  in  a pair  of  minute  forceps, 
by  which  the  little  creature  attaches  itself  to 
its  resting  place. 

As  might  he  expected  from  their  minute  size, 
few  of  them  exceeding  a line  in  length,  and 
some  being  no  more  than  -^th  of  an  inch,  the 
nervous  system  in  these  animals  has  not  been 
made  out  very  distinctly.  It  appears  certain, 
however,  that  a pair  of  ganglia  always  exists  in  the  neighbourhood  of  the  head,  and 
that  from  these  a little  filament  runs  down  each  side  of  the  body.  The  head 
also  possesses  from  one  to  four  eyes,  usually  indicated  by  their  red  colour ; these,  as 
usual,  disappear  in  the  sedentary  forms ; although  their  young,  which  are  endowed 
with  the  powers  of  locomotion,  possess  them. 

1 he  structure  of  the  alimentary  canal  is  wonderfully  complex,  considering  the 


Fig.  87.— Wheel  Animalcules. 

A,  with  the  wheels  expanded ; B,  with  the 
wheels  folded  up  and  drawn  in  ; a,  the 
head  with  the  eye-spots ; ft,  the  wheels; 
c,  water-siphon  ; d,  masticating  appa- 
ratus; e,  salivary  glands;//,  intestinal 
canal ; g,  its  dilated  termination ; h, 
glandular  apparatus  surrounding  it; 
t,  young  ones  nearly  complete ; k,  eggs ; 
l,  tail. 
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nmute  size  of  the  creature  possessing  it.  Within  the  mouth  is  a wide  hollow,  at  the 
>ottom  of  which  the  entrance  to  the  gullet  is  seen  j this  is  armed  with  a singular 
ipparatus  of  teeth,  set  in  motion  by  muscular  action,  and  ready  to  seize  upon 
my  particles  of  food  that  may  be  carried  into  the  mouth  by  the  external  vortex.  The 
vater  introduced  is  sometimes  carried  off  by  a minute  canal,  situated  close  under  the 
, lead ; in  other  cases  it  is  allowed  to  find  its  way  out  as  it  can.  The  teeth,  in  some 
Rotifera , are  in  the  form  of  acute  spines, — these  are  predaceous  animals,  and  exhibit  as 
nuch  ferocity,  in  their  way,  as  can  he  shown  by  creatures  infinitely  their  superiors  in 
ize , in  others  they  constitute  small  horny  plates,  furnished  with  transverse  ribs ; and 
hese  are  usually  vegetable  feeders.  Close  to  this  apparatus  are  a pair  of  glandular 
odies,  which,  apparently,  discharge  their  secretions  into  the  oesophagus  at  that  point ; 

; hese  are  regarded  as  salivary  glands.  From  these  the  intestinal  canal  extends  through 
, he  body,  inclosed  in  a thick  granular  mass,  till  it  nearly  reaches  the  caudal  extremity, 
t which  point  the  anal  opening  is  usually  situated. 

The  Rotifera  appear  to  be  perfect  self-impregnating  hermaphrodites,  and  the  ova  in 
lost  of  them  appear  to  be  developed  within  the  body  of 
i he  parent,  until  the  principal  organs  of  the  young  animal 
' re  quite  recognizable.  Their  powers  of  reproduction  are 
lost  extraordinary.  Ehrenberg  relates  that  in  three  days 
i beprogeny  of  a single  specimen  of  Hydatina  senta  (Fig.  88), 
i rhich  he  had  isolated,  amounted  to  no  less  than  twenty 
’ idividuals ; a rate  of  increase  which  in  ten  days  would 
ive  upwards  of  a million  of  specimens.  That  author 
ids,  that  “ if  two  instead  of  four  were  produced  daily 
7 each  individual,  a million  would  be  called  into  ex- 
1 tence  in  twenty  days ; and  on  the  twenty-fourth  day 
c e ha™  16,777,21 6 animalcules.”  But  wonderful 
i is  the  fecundity  of  these  animals,  when  placed  in  favour- 
i.  >le  circumstances,  not  less  so  is  their  power  of  resisting 
ie  action  of  drought,  which  might  otherwise,  by  drying 
i the  water  of  their  habitations,  involve  the  whole  or 
e greater  part  of  their  species  in  destruction.  It  is 
und,  however,  that  these  little  creatures  may  be  dried 
* '“Pletely  and  repeatedly,  until  their  bodies  are  so  brittle 
■ at  the  slightest  touch  would  crush  them,  and  that  on 
e return  of  moisture  they  will  again  spring  into  ex- 
tence.  unfold  their  little  wheels,  and  give  rise  to  a fresh 
•Deration. 

Divisions — The  Rotifera  form  two  orders,  the 
*-  utlta  and  the  Natantia , the  names  of  which  speak  for 

? emselves. 


Fig.  88. — Hydatina  Senta. 


a,  rows  of  cilia ; 6,  muscles  of 
the  jaws  ; e,  stomach  ; d,  en- 
larged termination  of  the  in- 
testine ; e,  anus  ; ft  salivary 
glands;  g,  ovaria  ; h,  dorsal 
vessel. 


Order  I. — Sessilia. 

In  the  sessile  Rotifera  the  body  is  continued  into  a longish  stalk  -mh.Vh  • . . , , 

w,  bjcct  • Th’°  r0M0V  ^ 
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the  orifice  of  the  oesophagus ; and  the  Megalotrochidee,  in  which  that  organ  is  armed 
with  ribbed  plates  for  the  trituration  of  the  food. 

Order  II. — Natantia. 

In  this  order,  which,  as  its  name  implies,  includes  the  free  swimming  species,  the 
caudal  extremity  terminates  either  in  a sucker-like  organ,  or  in  a small  pair  of  forceps, 
by  means  of  which  the  animals  are  enabled  to  fix  themselves  at  pleasure,  so  as  to  set 
their  rotatory  organs  in  action.  These  are  also  divided  into  two  families,  the  Fo/ytrocha 
in  which  the  rotatory  organs  take  the  form  of  several  lobes  surrounding  the  anterior 
extremity  of  the  body  ; and  the  Zygotrocha , which  possess  only  a pair  of  ciliated  pro- 
cesses placed  on  each  side  of  the  mouth. 

Subdivision  II. — Arthropoda,  or  Trub  Articulata. 

General  Characters. — "We  now  come  to  the  second  subdivision  of  the  Articulata, 
in  which  the  division  of  the  body  into  segments  appears  with  great  distinctness.  This 
single  subdivision  contains  a greater  number  of  species  than  all  the  rest  of  the  animal 
kingdom  put  together ; and  as  the  number  of  individuals  of  each  species  is  usually 
enormous,  the  part  assigned  to  them,  in  the  economy  of  nature,  is,  in  spite  of  their  gene- 
rally insignificant  size,  by  no  means  an  unimportant  one.  They  swarm  in  every 
situation,  and  in  every  part  of  the  earth.  The  plants  and  trees  of  every  region  nourish 
myriads  of  insects ; the  waters  are  everywhere  alive  with  them.  Their  existence  and  its 
effects  force  themselves  upon  our  notice  in  whatever  direction  we  turn  ; vegetation  is 
kept  in  check  by  their  ravages ; our  own  persons  and  the  bodies  of  our  domestic  animals 
are  not  exempt  from  their  attacks ; whilst,  as  if  to  make  up  for  any  evils  they  may 
inflict  upon  our  race,  multitudes  are  constantly  at  work  in  the  removal  of  decaying 
matters,  which,  if  left  to  the  natural  progress  of  decomposition,  would  contaminate  the 
air  with  their  pestilential  effluvia.  Nor  are  they  without  some  species  that  are  of  direct 
service  to  mankind.  Many  species  of  Crustacea  are  reckoned  delicate  articles  of  food ; 
the  Silk-worm,  the  Honey-bee,  and  the  Cochineal  insect,  furnish  us  with  valuable  pro- 
ducts ; and  many  others  contribute  more  or  less  to  the  comfort  or  the  luxury  of  mankind. 

The  principal  general  characteristic  of  these  animals,  and  that  which  serves  at  once 
to  distinguish  them  from  those  of  the  preceding  subdivision,  consists  in  the  division  of 
the  body  and  limbs  into  numerous  distinct  rings  or  segments,  moveably  articulated  l 
together,  and  thus  forming  a sort  of  external  skeleton,  which  not  only  protects  the  i 
internal  soft  parts,  but,  by  giving  firm  points  of  attachment  to  the  muscles,  enables  then 
movements  to  be  executed  with  much  greater  rapidity  and  precision  than  those  of  the 
vermiform  classes.  In  a few  species  (the  Myriapoda , see  Fig.  3)  these  segments  (with  the 
exception  of  those  at  the  two  extremities),  like  the  indistinct  rings  of  the  Annelida , are  ; 
mere  repetitions  of  one  another,  each  segment  being  of  the  same  form,  and  bearing  the 
same  organs,  as  its  neighbour ; but  the  complete  articulation  of  the  segments  both  of 
the  body  and  limbs  in  these  animals  precludes  all  risk  of  their  being  confounded  with 
the  members  of  the  lower  class.  In  the  majority  of  the  Arthropoda , however,  some  of 
the  segments  are  always  developed  differently  from  the  others,  generally  giving  rise  to 
a division  of  the  body  into  three  principal  regions,  the  head,  thorax,  and  abdomen ; the 
appendages  sometimes  occurring  along  the  whole  series  of  segments ; sometimes  being 
confined  to  particular  regions  of  tho  body 
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As  might  be  expected,  from  their  increased  capacity  for  motion  and  enjoyment,  tho 
amount  of  intelligence  possessed  by  these  animals  is  much  greater  than  in  any  of  the 
groups  to  which  our  attention  has  hitherto  been  directed ; and  tho  nervous  system,  of 
course,  exhibits  a corresponding  advance.  The  general  conformation  of  these  organs 
has  already  been  described  (page  199,  Fig.  5) ; and  we  have  seen  that,  in  the  highest 
forms  of  worms,  this  structure  is  distinctly  recognizable ; but  in  the  present  group 
centralization  takes  place  to  a much  greater  extent,  and  the  modifications  of  the  original 
type  are  sometimes  very  considerable.  As  a general  rule,  it  may  be  observed  that,  in 
proportion  as  the  different  segments  of  the  body  resemble  each  other,  the  nervous  system 
} approaches  the  original  type ; but  that  it  deviates  more  and  more  from  the  typical 
, structure  in  proportion  as  some  of  the  segments  preponderate  over  the  rest. 

The  appendages  of  the  segments  forming  the  head  are  converted  into  masticating 
organs  ; and  the  number  of  these,  of  course,  varies  with  the  number  of  segments  which 
j may  be  supposed  to  form  that  region  of  the  body.  As  these  are  merely  metamorphosed 
limbs,  and  indeed  generally  exhibit  their  relationship  to  the  organs  of  motion  in  their 
articulated  structure,  it  is  evident  that,  like  the  true  limbs,  they  will  be  placed  in  pairs, 
one  on  each  side  of  the  middle  line  of  the  body  ; hence  their  action  is  always  horizontal, 
and  the  opening  of  the  mouth  may  be  considered  to  be  vertical.  The  head  is  also 
usually  furnished  with  one  or  more  pairs  of  jointed  organs,  called  antennee,  which 
evidently  act  as  organs  of  sense,  and  probably  have  different  functions  in  different 
groups.  Their  structure  often  furnishes  important  characters  for  the  discrimination  of 
the  minor  groups  into  which  these  animals  are  divided. 

Except  in  a single  class  (the  Insects,)  the  segmentary  appendages  are  developed  only 
on  the  ventral  surface  ; but  in  these  other  appendages  they  are  also  articulated  to  the 
back,  forming  the  wings  with  which,  as  is  well  known,  those  animals  are  provided. 

Divisions. — Numerous  as  these  animals  are,  they  may  be  divided  into  four  classes, 
md  these  are  generally  very  easily  distinguishable.  The  first,  the  Crustacea  (Fig.  89), 
possess  antennae,  ani  are  furnished  with  jointed  appendages  on  all  the  regions  of  the 
body.  Their  respiration  is  aquatic.  Some  of  them 
jnly  exhibit  the  distinguishing  characteristics  of 
che  class  in  their  earlier  stages.  The  second  class 


Fig.  89. — Sandhopper  (Talitru*). 

containing  the  Spiders  ( Arachnida , Fig.  90),  is 
f characterized  by  the  absence  of  antennae,  by  the 
1 possession  of  four  pairs  of  limbs  attached  to  tho 
intenor  portion  of  tho  body,  which  consists  of  tho  head  and  thorax  fused  together. 


Fig.  90. — Mygule. 
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The  third  class,  the  Myriapoda  (see  Fig.  3),  contains  air-hreathing  animals  furnished 
■with  antennae,  with  appendages  on  all  the  segments  of  the  body ; whilst  the  fourth,  ! 
containing  the  innumerable  hosts  of  Insects  ( Insecta , Fig.  91),  is  characterized  by  its  I 


Fig.  91. — Stag  Beetle. 


aerial  respiration ; by  the  division  of  the  body  into  three  very  distinct  regions  (of 
which  the  middle  one,  the  thorax,  hears  three  pairs  of  jointed  legs,  and  usually  two 
pairs  of  wiugs)  •,  and  by  the  possession  of  a single  pair  of  jointed  antennae. 

Class  Y. — Crustacea. 

General  Characters. — If  this  class  included  only  the  ordinary  well-known 
forms,  such  as  the  Crab  and  Lobster  (Fig.  92),  and  their  allies,  there  would  he  little 
difficulty  in  giving  it  an  exact  character,  which  should  apply  to  every  member  of  which 
it  is  composed  ; hut  many  of  the  lower  forms  cannot  be  said  strictly  to  come  under  even 
the  brief  definition  given  above,  although,  in  the  earlier  stages  of  their  development 
they  agree  so  exactly  with  some  of  the  most  highly  organized  animals  belonging  to  the 
class,  that  it  is  impossible  not  to  admit  them  into  the  same  category.  Our  description 
of  the  class,  as  a whole,  must  consequently  he  liable  to  many  exceptions. 

The  form  of  the  body  in  these  animals  is  excessively  variable ; it  is  usually  some- 
what spindle-shaped,  and  divided  into  a series  of  distinct  rings,  articulated  together, 
and  allowing  of  a considerable  amount  of  movement.  These  segments  are  sometimes  of 
nearly  equal  size,  and  furnished  .with  nearly  similar  appendages  throughout  (Fig.  89). 
Sometimes  a few  of  the  segments  acquire  a greater  degree  of  development  than  the  rest, 
and  the  organs  of  motion  are  confined  to  these,  whilst  the  appendages  of  the  other 
segments  are  reduced  to  a more  or  less  rudimentary  condition  ; and  in  the  higher  forms 
the  anterior  segments  become  fused  into  a single  mass,  called  the  ccphalothorax  (Fig.  92), 
which  bears  the  mouth  and  organs  of  motion.  The  skin  is  generally  hardened  by  a 
calcareous  secretion,  constituting  a complete  cutaneous  skeleton,  within  which  all  the 
soft  parts  of  the  body  are  inclosed ; the  segments  are  united  -by  a thin  membrane 
which  gives  flexibility  to  the  whole  armour.  As  the  animal  has  no  power  of  adding  to 
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Pig.  92. — Spiny  Lobster  (Palinurus). 

rtated  periods,  and  accretes  a new  deposit  of  calcarcons  matter  oyer  its  entire 

• W ’Zl  7 articuI“*od  3PPendages  varies  ciceedingly.  The  first  segment  of 
“ 13  occasionally  diatmet  from  the  rest,  is  sometimes  provided  with  a 

rd  segments  hour  the  ?**  °f  "hicl1  lhc  c>'c"  arc  3‘‘»atcd  ; the  second  and 

Terallf  > c h,  antcnnas’  of  whlch  two  Pa>r  arc  usually  present.  These  oreans 

ee  IZr  Tt  0 Tg  tapCring  8CriC3  °f  8h0Ft  J'0int3>  ««PPorted  upon  two  or  three 
go  articulations,  similar  to  those  of  the  limbs,  which  enable  them  to  lvo  flly  L 

2e«rg  „°rgj  lh°  f0,low;"« « Sorrily  formed  Lto 

octore  .nd  Z JfiH  °'r':VCr’  ^<^7  -Pproach  the  true  limb,  in  their 

dogisi  ‘“hdmost  parr  or  two  mo  generally  denominated  by 
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In  the  common  Cray-fish  (Figs.  93,  94)  six  pairs  of  these  appendages  are  present, 
of  which  the  three  last  are  considered  as  foot-jaws.  These  are  followed  by  the  legs,  the 
true  organs  of  motion,  which  are  also  attached  to  the  under  surface  of  the  thoracic 


Fig.  93. 


Fig.  93.— Cray-Fish  : a and  6,  antennae ; c,  eyes ; d,  organ  of  hearing  ; e,  external  foot-jaws  ; /,  first 
pair  of  thoracic  members;  g,  fifth  pair  of  thoracic  members  ; h,  abdominal  false-legs  ; t,  tail-fin; 
j,  anus. 


Fig.  94  — Masticatory  Apparatus,  composed  of  six  pairs  of  appendages  : a,  mandibles ; b and  e,  first 
and  second  pairs  of  maxillae  ; d e f,  three  pairs  of  foot-jaws,  gradually  approaching  the  form  of 
the  ordinary  limbs. 


segments,  or  of  the  cephalothorax  in  the  Crabs  and  their  allies.  The  number  of  these 
varies,  of  course,  with  the  number  of  thoracic  segments.  In  the  Cray-fish  and  Lobster 
(already  figured),  there  are  five  pairs  of  these  organs,  the  anterior  pair  being  often  de- 
veloped into  large  pincers ; and  the  true  feet  are  often  followed  by  a series  of  rudimentary 
abdominal  members,  which  sometimes  serve  to  protect  the  ova,  when  these  are  carried  : 
under  the  tail,  and  sometimes  bear  external  branchiae.  By  means  of  these  limbs  many 
of  the  Crustacea  are  enabled  to  run  with  great  swiftness,  whilst  others  have  the 
extremities  flattened  so  as  to  form  fin-like  organs.  Many  bury  themselves  with  great 
rapidity  in  the  sand,  by  the  action  of  the  feet,  at  the  approach  of  danger ; and  the 
species  furnished  with  pincers  make  use  of  these  often-formidable  weapons  both  to 
seize  their  prey  and  to  attack  their  enemies. 

The  nervous  system  of  tho  Crustacea  always  consists  of  a series  of  ganglia  running 
along  the  ventral  surfaco  of  the  body,  united  to  each  other,  and  to  a cephalic  ganglion 
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or  brain,  by  a pair  of  nervous  filaments,  and  giving  off  nerves  to  the  various  organs  in 
their  neighbourhood.  The  development  of  these  ganglia,  however,  often  varies  greatly 
in  different  segments  ; for,  although  in  the  more  uniformly  articulated  forms  the  ganglia 

are  nearly  equal  in  size,  those  in  which 
the  thoracic  segments  are  amalgamated 
have  the  whole  of  the  nervous  centres 
of  these  segments  fused  into  a single 
mass,  from  which  nerves  are  given  off 
in  every  direction  (Fig.  95).  The 
cephalic  ganglion  is  always  situated 
above  the  oesophagus,  and  furnishes 
nerves  to  the  organs  of  the  senses. 
These  are  the  eyes,  the  antennse,  and  in 
many  cases  organs  of  smell  and  hear- 
ing. 

The  eyes  present  very  different  de- 
grees of  development  in  the  different 
orders  of  Crustacea.  The  lower  forms 
possess  only  simple  eyes,  containing 
a single  lens,  surrounded  by  a mass  of 
pigment,  and  receiving  a single  nervous 
filament.  Many  of  the  lower  Crustacea 
possess  only  one  of  these  organs,  which 
is  then  placed  in  the  middle  of  the  head. 
In  others  a number  of  these  eyes  are 
brought  together  at  a single  point ; but 
mch  eye  is  still  distinctly  recognisable,  furnished  with  its  own  lens,  surrounded  by  its 
• own  pigment  spot,  and  receiving 
■its  own  branch  of  the  optic 
nerve.  In  the  highest  Crusta- 
V '-ea  the  visual  organs  become 
■ rue  facetted  compound  eyes, 

:rimilar  to  those  of  insects  ; and 
i hese  are  often  supported  upon 
i footstalk,  which  is  sometimes 
>f  considerable  length  (Fig. 

I >6). 

The  organs  of  hearing  (which 
t ire  probably  common  to  all  tho 

- Trmtacea , although  they  have  Fig.  9G. — Podophthulmus. 

»een  investigated  principally  in 

he  highest  order)  aro  situated  close  to  the  base  of  the  long  external  antennae.  In  the 

Ilray-fish  (Fig.  93),  they  have  the  form  of  a cylindrical  hollow  process,  which  is  closed 
ntomally  by  a thin  membrane,  or  drum.  Behind  this  is  a vesicle  filled  with  fluid, 
vhich  receives  tho  termination  of  a particular  nerve.  The  organs  of  smell,  which  have 
>een  observed  principally  upon  the  Crabs,  aro  in  tho  form  of  cavities  situated  at  tho 
• ,aae  of  the  inner  pair  of  antenna,  and  lined  with  a mucous  membrane.  The  external 
•rifico  of  these  cavities  is  surrounded  bv  fine  bristles— no  doubt  to  exclude  in- 


c 


Fig.  95. — Nervous  system  of  Crab  (Afaia). 


co,  upper  part  of  the  shell  laid  open;  a,  antennae;  y, 
eyes ; e,  stomach ; c,  cephalic  ganglion ; no,  optic 
nerves;  co,  oesophageal  collar ; ns,  stomato- gastric 
nerves;  t,  thoracic  ganglionic  mass;  np,  nerves  of 
the  legs ; na,  abdominal  nerve. 
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jurious  particles  from  the  interior.  The  antennae  appear  to  he  principally  organs  of  ! 
touch ; in  many  cases  they  are  employed  as  natatory  organs. 

The  digestive  canal  in  the  Crustacea  generally  exhibits  a high  degree  of  develop, 
ment.  It  runs  from  the  mouth  to  the  posterior  extremity  of  the  body,  and  consists  of 
a very  short  oesophagus,  opening  into  a large  stomach,  which  is  often  armed  with  rows  ! 

Jo  e m as  t 


f b c aa  fl  b\ 

Fig.  97. — Anatomy  of  a Crab  ; the  greater  part  of  the  carapace  having  been  removed. 
p,  portion  of  its  lining  membrane;  c,  heart;  as,  opthalmic  artery;  aa,  abdominal  artery;  b, 
branchiae  in  their  natural  position ; 61 , branchiae  turned  back  to  show  their  vessels ; fl,  lower 
portion  of  the  shell;  /,  appendage  of  the  foot-jaw;  e,  stomach;  m,  muscles  of  the  stomach; 
jo,  liver. 

of  teeth ; from  this  an  intestine  runs  to  the  anal  opening.  The  liver  is  generally  of 
large  size. 

The  respiratory  organs  consist  of  branchiae  of  various  forms,  sometimes  attached  to 
the  abdominal  members,  sometimes  inclosed  within  a cavity  on  each  side  of  the  cephalo- 
thorax,  in  and  out  of  which  the  water  passes  by  two  openings.  Circulation  is  effected 
by  means  of  a regular  system  of  vessels ; the  heart  consists  of  a single  contractile 
cavity,  situated  in  the  middle  line  of  the  back ; the  arteries,  in  the  higher  forms  at 
least,  are  closed  tubes ; but  the  venous  blood  passes  back  through  spaces  left  between 
the  organs  of  the  body,  until  it  reaches  peculiar  cavities  situated  at  the  bases  of  the 
legs  (Fig.  98),  whence  it  passes  into  the  branchiae,  and  thence,  when  aerated  by  contact 
with  the  water,  through  proper  vessels  to  the  heart. 

With  the  exception  of  a single  order,  the  Crustacea  are  all  unisexual  animals.  Their 
reproduction  always  takes  place  by  ova,  which  are  generally  attached  to  the  tail  of  the 
female  for  some  time  after  exclusion.  Indeed,  in  some  species,  the  eggs  are  hatched  in 
this  position,  and  the  young  continue  for  a certain  period  to  shelter  themselves  beneath 
the  body  of  the  mother.  Their  development  presents  many  curious  phenomena.  In 
some  species  the  young  leave  the  egg  in  very  nearly  the  same  form  that  they  are  to 
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retain  through  life ; -whilst  in  others,  nearly  allied  to  these,  the  young  animal  at  its 
first  coming  into  the  world  has  a form  so  totally  distinct  from  that  which  it  is  destined 
to  assume,  that  nothing  hut  absolute  observation  could  lead  to  a suspicion  of  its  true 
parentage  (Fig.  99).  So  different,  in  fact,  is  the  appearance  of  the  young  of  many  of 
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Fig.  99. — Early  form  of  Crab 
(Zoea). 


st 

Fig.  93. — Vertical  section  of  a Crustacean,  showing 
the  course  of  the  blood. 

e,  heart;  a,  venous  sinus;  v a,  vessels  conducting  the 
venous  blood  to  the  gills  ; ve,  vessels  which  collect 
the  aerated  blood  from  the  capillaries  of  the  gills  ; 
vb,  branchiocardac  vessels ; /,  carapace  ; st,  sternum. 

the  Crustacea  from  that  of  the  mature  animals,  that  before  the  connexion  between 
them  was  discovered  several  species,  and  even  genera,  were  established  upon  these 
embnonic  forms.  It  is  singular  that  this  metamorphosis  takes  place  amongst  both 
the  highest  and  the  lowest  members  of  the  Crustacea;  and  that  some  of  the  latter,  in 
which,  in  the  mature  state,  most,  if  not  all,  the  ordinary  characteristics  of  the  class 
completely  disappear ; yet,  in  their  earlier  stages  of  development,  exhibit  the  most 
perfect  resemblance  to  the  most  highly  endowed  of  their  relatives. 

Divisions.— The  immense  number  and  variety  of  Crustaceous  animals  necessi- 
tates, as  might  be  expected,  a corresponding  multiplicity  of  subordinate  divisions. 
Five  principal  groups,  or  sub-classes,  may  be  recognised.  Of  these,  the  first,  the 
Cirrhopoda,  is  composed  of  animals  which,  until  the  history  of  their  development  was 
known,  were  always  ranged  by  naturalists  amongst  the  Mollusca.  When  mature,  they 
arc  always  attached  to  submarine  bodies.  Their  bodies  are  inclosed  in  a shell  composed 
of  several  calcareous  plates,  from  an  opening  in  which  they  protrude  a bundle  of  arti- 
culated cirri. 

The  Entomostraca,  forming  the  second  sub-class,  aro  generally  of  small  size, 
covered  with  a delicate  skin,  and  usually  protected  by  a broad  shield  or  a sort  of  bivalve 
ihcll.  The  branchiae,  when  present,  are  attached  to  the  feet,  which,  with  the  antennae 
ire  generally  furnished  with  bristles,  that  render  them  efficient  organs  of  locomotion! 
Many  of  them,  when  full  grown,  attach  themselves,  as  parasites,  to  the  bodies  of  other 
ujuatic  animals  ; and  these  frequently  lose  all  resemblanco  to  the  other  members  of  the 
class.  The  animals  of  the  third  sub-class,  the  Xyphosura,  aro  covered  with  a hard 
calcareous  carapace,  and  the  tail  forms  a long,  sword-shaped  spino.  The  mouth  is 
umished  with  no  jaws,  and  the  operation  of  mastication  is  performed  by  the  basal 
oints  of  the  true  feet.  The  fourth  sub-class,  the  Fodophthalmata,  is  at  once  distin- 
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Fig.  100.— Shell 
of  the  Barnacle. 


Fig.  101. — Body  of  the 
Barnacle. 


guished  by  the  pedunculated  eyes  and  amalgamated  thoracic  segments  of  the  animals 
composing  it ; whilst  those  of  the  fifth,  the  Edriophlhalmata , on  the  contrary,  have  the 
eyes  sessile,  and  the  thoracic  segments  distinct.  These  sub-clssses  are  again  divided 
into  orders,  to  which  we  must  advert  as  briefly  as  possible. 

Sub-Class  and  Order  I. — Cirrhopoda. 

General  Characters. — The  first  sub-class  includes  only  a single  order.  They 
are  all  marine  animals,  which,  when  mature,  attach  themselves  to  rocks  or  other  sub- 
marine objects  ; the  common  Barnacle,  perhaps 
the  best  known  example  of  the  order,  generally 
selecting  floating  objects  for  this  purpose,  and 
frequently  covering  the  bottoms  of  ships  to  such 
an  extent  as  even  to  impede  their  progress 
through  the  water.  The  bodies  of  these  ani- 
mals are  soft,  and  inclosed  in  a case  composed 
of  several  calcareous  plates ; they  formed  part 
of  the  group  of  multivalve  shells  of  the  older 
conchologists.  The  limbs  are  converted  into  a 
tuft  of  jointed  cirri,  which  can  be  protruded 
through  an  opening  in  the  sort  of  mantle  which 
lines  the  interior  of  the  shell.  The  cirri  are 
twelve  in  number,  and  beset  with  bristles. 

When  the  animal  is  alive  they  may  be  seen  in 
continual  motion,  exserted  and  retracted  every 
moment  in  search  of  prey.  The  intestinal  canal  is  complete,  furnished  with  a mouth 
and  an  anal  opening ; and  the  nervous  system  exhibits  the  usual  series  of  ganglia, 
which  we  have  seen  to  be  characteristic  of  the  arti- 
culate type.  The  head  is  marked  only  by  the  posi- 
tion of  the  mouth,  which  is  armed  with  a pair  of 
jaws  ; but  all  traces  of  any  of  the  organs  that  we 
are  accustomed  to  see  at  this  part  of  the  body  have 
completely  disappeared. 

In  their  very  earliest  days,  however,  these  crea- 
tures are  by  no  means  so  ill  provided ; they  are  then 
furnished  with  eyes,  antennas,  and  limbs,  and  are  as 
active  as  any  of  the  minute  denizens  of  the  sea.  It 
is  only  after  a certain  period  of  wandering  that  they 
fix  upon  a place 
of  rest,  — fix 
themselves,  and 
become  res- 
pectable house- 
holders. All 
these  animals 
are  hermaphro- 
dites ; but,  according  to  the  researches  of  Mr.  Darwin,  active  individuals,  which  he 
calls  complementary  males,' are  produced  at  certain  periods,  to  assist  in  the  impregnation  of 
the  ova  of  the  hermaphrodite  individuals. 


Fig.  102.— Young  of  Cirrhopoda. 


BARNACLES. 
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Divisions.— The  Cirrhopoda  are  divided  into  two  families.  In  the  first,  the 
L&padidce,  or  Barnacles  (Fig.  103),  the  animals  are  attached  to  their  resting-place 

by  a flexible  stalk,  which  possesses  great 
contractile  power.  The  shell  is  usually 
composed  of  two  triangular  pieces  on  each 
side,  and  is  closed  by  another  elongated  piece 
at  the  hack,  so  that  the  whole  consists  of 
five  pieces.  The  young  of  the  Barnacles 
usually  present  the  appearance  represented 
in  Fig.  1026. 

The  second  family,  the  Balanidce , or  Sea 
Acorns  (Fig.  104),  includes  the  sessile 


Fig.  103. — Group  of  Barnacles. 


Fig.  104. — Balanus. 


Fig.  105.— Shell 
of  Balanus. 


species,  whose  curious  little  habitations  may  constantly  be  met  with  upon  the  rocks  of 
■he  sea-shore,  and  not  unfrequently  upon  many  species  of  marine  shells.  The  shell 
'Fig.  105)  forms  a short  tube,  usually  composed  of  six  segments  firmly  united  together, 
rhe  lower  part  of  this  tube  is  firmly  fixed  to  the  object  on  which  the  Balanus  has 
• -aken  up  its  abode;  whilst  the  superior  orifice  is  closed  by  a moveable  roof,  composed 
>f  from  two  to  four  valves,  between  which  the  little  tenant  of  this  curious  domicile  can 
' motrude  his  delicate  cirri  in  search  of  nourishment.  In  their  young  state  the  Balanida 
escmble  the  following  group,  the  Entomostraca  (Fig.  102  a). 


Sub-Class  II. — Entomostraca. 

General  Characters 1 ne  Entomostraca , in  general,  present  the  characters  of 

he  class  of  which  they  form  a part  much  more  distinctly  than  the  Cirrhopoda,  although 
i nany  of  them,  in  their  mature  or  reproductive  state,  diverge  immensely  from  the  typical 
orm  of  the  class.  They  are  generally,  especially  in  their  earlier  stages,  provided  with 
. iistinctly  articulated  limbs  and  antenna:,  which  are  usually  furnished  with  bristles,  and 
mployed  as  natatory  organs. 

Order  II. — Parasita. 

General  Characters. — This  order  is  composed  of  numerous  small  animals,  which, 

■ n their  young  state,  are  furnished  with  distinct  jointed  limbs,  antennoe,  and  eyes,—  organs 
rhich  cither  disappear  completely,  or  become  greatly  modified  as  the  animal  approaches 
aaturity,  when  it  attaches  itself  to  fishes  or  other  aauatic  animals,  and  passes  the 
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remainder  of  its  existence  as  a parasite.  In  their  mature  state,  the  Parasita  often 
present  the  most  extraordinary  forms ; and  in  their  appearance  and  habits  they  bear  so 
littlo  resemblance  to  the  other  Crustacea , that  it  was  not  until  the  history  of  their 
development  was  investigated,  that  their  intimate  connexion  with  that  class  of  arti- 
culate animals  was  ascertained.  Until  very  recently,  zoologists  considered  them  to  be 
nearly  allied  to  the  Platyelmia , in  conjunction  with  some  of  which  they  were  formed  into 
a class  called  Epizoa  (Gr.  epi  upon,  zoon  animal),  from  their  habits  of  external  parasitism. 
They  are  very  common  on  the  bodies  of  fishes,  generally  attacking  the  branchiae,  but 
not  unfrequently  attaching  themselves  to  the  soft  skin  under  the  fins,  or  to  the  eyes, 
to  the  great  inconvenience  of  their  unfortunate  victim. 

Divisions. — These  animals  form  several  families,  to  some  of  which  we  shall  briefly 
refer.  The  family  Lernceidce  exhibits  the  greatest  amount  of  degradation  in  its  mature 
state.  The  animals  composing  it  consist  of  a more  or  less  elongated  sac-like  body  (Fig. 
106),  bearing,  at  its  anterior  extremity,  a proboscis,  through  which  they  suck  the  juices 
of  their  victim,  and  a pair  of  modified  legs,  by  which  they  maintain  their  position  upon 
its  surface.  They  also  frequently  possess  a pair  of  foot-jaws,  which,  however,  are  no 
longer  connected  with  the  mouth,  but  serve  as  additional  prehensile  organs.  The 


Fig.  106. 


Fig.  107.  Fig.  108. 


Fig.  109. 


Fig.  106.— Female  Lernoea.  a,  proboscis ; 5,  thoracic  segment,  bearing  the  legs,  c,  ■which  are  united 
at  their  extremities  hy  a sucker,  f ; d,  abdomen  ; e,  ovisacs. 

Fig.  107. — Young  of  Lernaea. 

Fig.  108. — Caligus. 

Fig.  109. — Under  side  of  Caligus,  a,  carapace  ; b,  antennae  ; e,  sucker  ; d e,  jaws ; fg  h,  foot-jaws ; 
i,  a forked  central  appendage  ; j k l m,  legs ; n,  second  segment ; p,  abdomen ; q,  fins ; r,  tubes. 


proboscis  is  usually  buried  in  the  substance  of  the  unfortunate  host,  whose  delicate 
vessels  are  wounded  by  a pair  of  pointed  organs  which  it  contains.  The  young  of  the 
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Lenueidce  (Fig.  107)  are  exactly  like'  those  of  the  next  order  of  Entonostraca,  the 
Copepoda. 

In  the  Bichelestidce  the  body  is  more  distinctly  annulated,  and  the  anterior  segment 
bears  four  antennae,  of  which  one  pair  is  slender  and  thread-like,  whilst  the  others  are 
3tout,  and  furnished  with  a claw -like  extremity,  serving  as  a prehensile  organ.  In  the 
C*ligidee  (Figs.  108,  109)  the  structure  is  much  more  complicated;  the  bod)ris  divided  into 
cwb  parts,  of  which  the  anterior,  which  is  by  far  the  largest,  and  is  covered  by  an  oval 
tarapace,  bears  two  pairs  of  antennae,  a sucker,  three  pairs  of  foot-jaws,  and  four  pairs 
i if  thoracic  legs — three  formed  for  swimming,  and  one  for  walking.  The  abdomen  consists 
j.  if  a small  lobe  at  the  apex  of  the  second  segment.  It  bears  a pair  of  small  fin-like 
I ippendages;  and  from  each  side  of  its  base  springs  a long  tube,  which  apparently 
erves  as  an  ovisac. 

In  th e Argulidcc,  one  species  of  which,  the  Argidus  foliaceus  (Fig.  110), 
ommon  upon  various  fresh-water  fishes,  the  body  is  of 
nuch  the  same  general  form  as  in  the  Caligidce,  and  the 
nterior  segment  is  in  like  manner  covered  by  a large 
arapace.  The  second  pair  of  foot-jaws  is  here  converted 
nto  a pair  of  curious  sucking  discs  (Fig:  110,  2),  by  which 
he  creature  adheres  to  any  object.  Between  these  the  j ointed 
ostrum  takes  its  rise.  The  four  pair  of  thoracic  legs  are 
ringed  with  bristles,  and  converted  into  powerful  natatory 
rgans,  by  means  of  which  the  Argulus  swims  about  with 
reat  rapidity.  Unlike  the  other  parasites,  it  does  not 
imain  constantly  attached  to  its  victim,  but  only  adheres 
it  while  actually  engaged  in  sucking.  It  possesses  no  ovisacs,  and  the  eggs  are 
iposited  upon  aquatic  plants. 


very 


Fig.  110. — Argulus  Foliaceus. 
1,  the  animal  magnified;  2, 
one  of  the  large  anterior 
sucking-feet ; 3,  the  rostrum ; 
4,  natural  length. 


Order  III. — Copepoda. 

These  animals  present  the  closest  affinity  with  those  of  the  preceding  order,  par- 
: mlarly  in  their  earlier  stages.  They  are  minute  animals,  with  the  body  divided  into 
• stinct  segments,  of  which  the  anterior  (forming  the  cephalothorax)  bear  two  pairs  of 
' tennse,  one  or  two  eyes,  the  mouth,  with  its  jaws,  and  two  pairs  of  foot-jaws.  The 
\ e following  segments  bear  a similar  number  of  pairs  of  feet,  furnished  with  bristles, 

f 

Fig.  Ill — Larva  of  the  Cyclops.  Fig.  112.— Cyclops. 

1 adapted  for  swimming ; and  the  remainder,  constituting  the  abdomen,  form  a sort 
jointed  tail,  terminated  by  a tuft  of  bristles.  They  appear  to  possess  no  distinct 
piratory  organs  ; and  the  ova  arc  carried  in  sac-like  organs  attached  to  the  abdomen 
-,ho  mother.  These  animals  occur  in  countless  swarms  in  all  waters,  whether  salt  or 
ffi  ; and,  minute  a3  they  are,  one  species  is  said  to  constituo  the  principal  food  of  tho 
‘tarctic  Whale. 

ti 
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Fig.  113.— Cypris 
Vidua,  magnified. 


Fig. 


114.— Polyphemus  Stag, 
norum. 


The  best  known  form  is  the  genus  Cyclops  (Fig.  112),  specimens  of  which  may  be 
found  in  every  stagnant  pool ; it  is  the  type  of  the  family  Cyclopidcc , characterised  by  the 
possession  of  a single  eye.  In  the  Cetochilidce  there  are  two  of  these  organs. 

Order  IV. — Ostracoda. 

General  Characters.— In  this  order,  composed  of  animals  generally  of  very 
minute  size,  the  body,  which  strongly  resembles  that  of  the  Copepoda,  is  always 
inclosed  in  a little  bivalve  shell,  the 
feet  and  antennae  being  protruded 
between  the  lower  edges  of  the  valves. 

These  little  shells  so  closely  resemble 
those  of  minute  bivalve  Mollusca, 
that  those  of  some  of  the  larger 
species  have  actually  been  described 
by  conchologists  as  the  coverings  of 
animals  belonging  to  that  class.  The  antennae  are  often  curiously  branched ; and  the 
hinder  extremity  is  usually  produced  into  a sort  of  tail,  which  is  seen  in  constant  action 
when  the  animal  is  in  motion. 

Divisions. — This  order  forms  two  families — the  Cypridce,  in  which  the  body  is 
entirely  inclosed  within  the  shell,  of  which  the  genus  Cypris  (Fig.  113)  is  an  example  ; 
and  the  Daphniadcc , in  which  the  head  is  protruded  beyond  the  shell.  In  the 
Polyphemus  (Fig.  114),  belonging  to  this  group,  the  head,  which  is  large,  is  almost 
entirely  occupied  by  an  enormous  eye,  giving  the  creature  a most  singular  appearance. 

Order  V. — Phyllopoda. 

General  Characters. — In  this  order  we  meet  with  animals  generally  of  larger  size 
than  those  comprised  in  the  preceding  groups.  They  consist  of  a considerable  number 
of  segments,  furnished  with  foliaceous  feet,  serving  both  as  natatory  and  respiratory 
organs.  Some  of  them  are  covered  by  a carapace  or  a bivalve  shell,  whilst  others  are 
destitute  of  this  protection.  The  head  is  usually  quite  distinct  from  the  following 
segment,  and  bears  two  large  eyes  and  two  pairs  of  antennae,  which  are  often  of  very 
singular  forms.  The  mouth  is  furnished  with  jaws. 

Divisions — This  order  is  divided  into  two  families.  In  the  first,  the  Apodida , 

the  body  is  protected  by  a ca- 
rapace, which  often  takes  the 
form  of  a bivalve  shell.  The 
animals  are  frequently  of  con- 
siderable size  ; and  the  number 
of  feet  in  the  typical  genus 
Apus  (Fig.  116),  is  as  great  as 
sixty  pairs.  A singular  cir- 
cumstance, connected  with  this 
animal,  is  that  it  sometimes 
makes  its  appearance  in  great 
numbers  in  ponds  that  have 
been  dry  for  some  time,  as  soon 

as  they  are  filled  up  by  heavy  rains.  In  the  genus  Apus  the  carapace  is  one  piece, 
completely  inclosing  all  the  anterior  portion  of  the  animal.  In  the  Limnadue  (Fig. 
115),  also  belonging  to  this  family,  it  forms  a sort  of  bivalve  shell. 


Fig.  115. — Limnadia. 


Fig.l  16. 
Apus  Montagu. 
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Fig.  117. — Branchipus  Stagnalis. 


118.— Artemia  Salina,  in  different 
stages  of  growth. 


The  second  family  includes  the  naked  species,  or  those  which  are  not  provided  with 
a carapace.  They  are  called  Branchipodidas , from  the  name  of  the  typical  genus, 
Branchipus  (Fig.  117),  an  animal  which  is  often  found  after  heavy  rains  in  cart  ruts 
and  other  small  pools.  Another  species,  the  Artemia  salina  (Fig.  118)  inhabits  a still 
more  curious  situation,  namely,  the  salt  pans 
at  Lymington,  where  it  is  . usually  found  in 
those  pans  in  which  the  evaporation  of  the 
water  has  proceeded  to  a considerable  extent. 

This  is  also,  probably,  the  proper  position 
for  a singular  order  of  fossil  Crustacea,  the  well-known  Trilobites  ( Triloibita ),  of  which 
vast  numbers  occur  in  some  of  the  earlier  strata  of  the  earth’s 

crust.  Their  general  form 
is  well  shown  in  the  an- 
nexed figure  of  Calymene 
Blumenbachii ; they  posses- 
sed well  formed,  compound, 
facetted  eyes,  which  are 
frequently  well  preserved 
in  the  fossil  state.  The  body 
is  usually  divided  into  three 
regions,  of  which  the  first 
and  last  are  commonly  in 
the  form  of  semicircular 
plates,  whilst  the  middle 
portion  exhibits  distinct  segmentation,  and  by  its  flexibility  enabled  the  animal  to 
double  itself  up  in  the  manner  of  the  common  Woodlouse.  These  animals  are  now 
quite  extinct,  although  during  the  period  of  the  deposition  of  those  ancient  strata  in 

which  their  remains  are  found,  they  were  almost  the  only  representatives  of  the  class 
Crustacea. 

Subdivision  III. — Xyphosura. 

This  subdivision  includes  only  a single  order : 

Order  Xyphosura. 

, The  order  Xyphosura  consists  only  of  a single  genus,  the  Limuli,  or  King-Crabs 
Fig.  120),  which,  from  the  locality'  inhabited  by  the  commonest  species,  arc  frequently 
*rmcd  Molucca  Crabs.  They  are  amongst  the  largest  of  crustaceous  animals,  sometimes 
neasuring  a3  much  as  two  feet  in  length. 

The  body  of  these  animals  is  composed  of  two  divisions— an  anterior,  crescent-shaped 
>iece  [c,  Fig.  120),  or  carapace,  inclosing  the  ccphalothorax  with  its  organs  • and  a 
KWterior,  somewhat  hexagonal  piece,  formed  by  the  coalescence  of  the  abdominal 
egments.  From  the  posterior  extremity  of  this  second  division  of  the  body  projects  a 
ong,  spine-like  tail,  which  exhibits  no  trace  of  segmentation.  The  upper  surface  of 
r.he  body  is  very  convex ; the  lower  surface,  on  the  contrary,  is  very  concave  in  the 
aiduie,  forming  a hollow,  in  which  the  feet  are  lodged. 

The  upper  surface  of  the  carapace  is  marked  by  three  ridges  (seo  Fig.  120)  • the 
oidd  e terminates  anteriorly  in  a small  tubercle,  on  each  side  of  which  is  a minute 
imple  eye  ; but  the  creature  is  also  furnished  with  true  compound  facetted  eyes,  placed 


Fig.  119.  — Calymene 
Blumenbachii. 


KING  CRABS. 


Fig.  120.— Limulus.  Fig.  121. — Under  surface  of  Limulus. 

of  legs  ( b , Fig.  121),  which  are  attached  close  to  the  buccal  aperture,  are  armed  with 
horny  spines,  forming  very  efficient  organs  of  mastication,  whilst  their  extremities, 
being  converted  into  prehensile  claws,  are  employed  in  the  conveyance  of  food  to  the 
mouth.  Immediately  in  front  of  the  mouth  are  placed  a pair  of  short  jointed  antennse 
(e,  Fig.  121),  which  also  bear  a small  pair  of  forceps  at  their  extremity. 

The  concavity  of  the  abdominal  plate  is  occupied  by  six  pairs  of  fin-shaped  abdomi- 
nal feet  ( ab , Fig.  121),  of  which  five  pairs  are  furnished  with  branchiae,  whilst  the  first 
pair,  which  is  destitute  of  those  organs,  forms  a sort  of  cover  for  the  rest.  The  anal 
opening  is  situated  close  to  the  base  of  the  caudal  spine. 

These  singular  animals,  which  appear  to  be  most  nearly  allied  to  the  Phyllopodous 
Entomoslraca — but  which  also  in  many  points,  especially  in  the  structure  of  their  eyes, 
approach  the  true  Crabs — are  found  in  a very  limited  area ; they  occur  only  on  the 
shores  of  tropical  Asia,  the  Asiatic  Islands,  and  on  the  western  coasts  of  tropical 
America.  The  young  closely  resemble  their  parents,  except  that,  at  their  first  escape 
from  the  egg,  they  possess  only  two  pairs  of  branchial  feet,  and  arc  quite  destitute  of  a 
tail. 


one  on  each  side,  on  the  outside  of  the  two  lateral  ridges.  Three  sides  of  the  abdominal 
plate  are  confined  within  the  posterior  margin  of  the  carapace ; of  the  others,  two  are 
notched  and  furnished  with  moveable  plumose  spines,  and  the  caudal  spine  is  capable 
of  motion  in  every  direction.  The  mouth,  which  is  situated  near  the  middle  of  the 
lower  surface,  is  completely  destitute  of  true  jaws ; but  the  basal  joints  of  the  five  pairs 
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Sub-class  IV. — Edriophthalmata. 

General  Characters — The  animals  belonging  to  this  sub-class  have  the  head 
distinct  from  the  thoracic  segments,  which  are  also  separate,  and  never  amalgamated 
into  a single  mass  (the  so-called  cephalothorax),  which  occurs  so  generally  in  the  other 
. Crustacea.  The  head  always  bears  a pair  of  eyes,  which  are  never  pedunculated  ; they 
usually  consist  of  a number  of  simple  eyes  crowded  together  into  one  spot,  although 
some  species  possess  regular  compound  eyes.  The  mouth  is  furnished  with  jaws,  and 
with  a single  pair  of  foot-jaws  ; and  these  are  usually  followed  by  seven  pairs  of  legs, 
to  which  the  branchial  organs  are  attached. 

Divisions. — The  Edriophthalmata  form  three  orders,  characterized  principally  by 
the  structure  of  the  feet  and  abdomen.  In  the  first,  the  Icemodipoda , the  abdomen  is 
■ rudimentary,  or  in  the  form  of  a minute  tubercle  without  appendages  ; in  the  Amphi- 
voda , the  abdomen  is  well  developed,  and  furnished  with  limbs,  hut  the  branchial  organs 
ire  confined  to  the  thoracic  legs  ; whilst  in  the  Isopoda  the  abdominal  legs  appear  to  be 
i he  organs  of  respiration. 

Order  Ijemodipoda. 

General  Characters- — These  animals  are  at  once  distinguishable  by  their  rudi- 
| nentary  abdomen,  which  usually  forms  a very  inconspicuous  part  of  their  bodies. 
| [he  head  is  small,  furnished  with  four  antennae,  and  usually  bears  the  first  pair  of 
egs ; the  mouth  is  armed  with  well-developed  jaws,  and  with  a pair  of  foot-jaws 
>earing  long  palpi.  Of  the  seven  pairs  of  legs  usually  present,  two  are  sometimes 
ranting  their  places  being  taken  by  small  tubercles  or  vesicles  connected  with  the 
r rocess  of  respiration ; this  change  usually  takes  place  on  the  third  and  fourth  segments, 
nd  similar  vesicles  also  occur  on  the  second  and  third.  The  legs  of  the  first  and 
icond  pairs  are  terminated  by  a raptorial  grasping  organ  similar  to  that  of  the  wcll- 
: nown  Mantis,  or  Praying  insect ; the  others  are  usually  armed  with  sharp  moveable 
ooks.  The  ova  are  received  into  a sort  of  pouch,  formed  of  several  leaves,  which  are 
ttached  to  the  footless  segments. 

Divisions  This  curious  little  order  includes  only  two  families.  The  Cyamidce, 

Whale-lice  (Fig.  122),  which  infest  the  different  species  of  cetaceous  Mammalia,  form 


Pi?-  122.  Caprclla  rhasma.  Fig.  123. — tVhalc-Louse  (Cyamus  Balaenarum.) 

e first  of  these.  They  have  a broad  body,  with  a small  head,  and  a pair  of  largo 
nted  antennas.  The  other  antennae,  and  the  first  pair  of  legs,  are  veiy  small ; 

t the  second  pair  arc  of  large  size,  and  very  powerful.  The  legs  of  the  third  and 
f irth  segments  are  converted  into  long  tubular  branchial  vesicles;  but  those  of  the 
| ' it  three  segments  resemble  the  second  pair  in  their  strength,  and  in  the  sharpness  of 
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their  claws.  These  animals  often  infest  the  whales  in  such  vast  numbers  that  their 
victim  may  he  recognized  at  a distance  by  the  whitish  tint  of  his  skin. 

In  the  second  family,  the  Caprellidce , all  the  proportions  of  the  body  are  reversed ; 
instead  of  being  broad  and  flat,  it  is  long,  slender,  and  nearly  cylindrical,  and  the  limbs 
undergo  a corresponding  extension  in  the  same  direction.  The  antennae  are  frequently 
of  considerable  length ; and  the  two  first  pairs  of  feet  exhibit  a striking  resemblance 
to  those  of  the  Mantis.  One  genus  has  all  the  segments  furnished  with  legs ; in  another 
(Fig.  123),  the  third  and  fourth  bear  small  vesicular  organs  in  place  of  limbs. 

Oreer  Amphipoda. 

General  Characters. — This  order  also  consists  of  animals  mostly  of  small  size, 
none  of  them  exceeding  two  inches  in  length.  They  usually  live  free  in  the  water  or 
burrow  in  sand  ; a few  species  are  parasitic  on  fishes.  The  head  is  completely  separated 
from  the  first  thoracic  segments,  and  usually  bears  four  antennae,  which  are  sometimes 
of  considerable  length.  The  mouth  is  furnished  with  jaws  and  a pair  of  foot-jaws. 
The  thorax  consists  of  six  or  seven  segments,  each  bearing  a pair  of  legs,  which  are 
usually  furnished  with  leaf-like  branchial  appendages,  at  their  bases.  In  the  females  of 
some  species  the  legs  also  bear  peculiar  appendages,  which  serve  to  keep  the  egg3  under 
the  body.  The  abdomen  is  well-developed,  and  furnished  with  limbs  of  various  forms, 
sometimes  adapted  for  swimming,  sometimes  for  leaping — a movement  in  which  some 
of  the  Amphipoda  display  great  agility.  They  always  lie  upon  their  sides  in  swimming.  . 

Divisions.— This  order  also  includes  two  families— the  Hyperidm  and  the  Gam- 
maridce.  The  first  is  characterised  principally  by  the  small  size  of  the  foot-jaws, 
which  are  not  furnished  with  palpi  or  similar  organs.  The  legs  are  usually  unequal 
in  size ; and  one  or  two  pairs  are  often  remarkably  large,  and  converted  into  powerful 
prehensile  organs.  The  Gammarida.  are  characterised  by  the  large  size  of  the  foot-jaws, 
which  cover  the  whole  mouth.  The  common  Talitrus  locusta,  or  Sand-hopper  (Fig.  89), 
which  may  be  met  with  in  thousands  upon  the  sands  of  our  shores,  is  a well-known 
example  of  this  family.  Although  its  length  is  not  much  more  than  half  an  inch,  it  can 
leap  several  inches  into  the  air,  and  the  facility  with  which  it  escapes  pursuit  hy  burrowing 
into  the  soft  wet  sand,  is  truly  wonderful.  Another  species,  Gammarus  pulex  (Fig.  124)> 
is  found  commonly  in  fresh  water,  and  is  scarcely  inferior  to  its  marine  relative  in 
agility. 

The  Coryphium  longicorne  (Fig.  124),  remarkable  for  its  long  antennas,  is  not  less 
so  for  its  singular  habits.  It  is  found  at  Rochelle,  where  it  burrows  in  the  sand,  and 


Fig.  124.  Fig.  125. 

Fig.  124. — Gammarus  Pulex. 

Fig.  125.— Coryphium  Longicorne;  a,  terminal  segment  of  the  tail. 

wages  constant  war  with  all  other  marine  creatures  of  moderate  size  that  come  in  its 
way.  To  discover  their  prey,  they  beat  about  in  the  mud  with  their  large  antenn®. 
The  comparatively  gigantic  size  of  many  of  the  Annelida  does  not  protect  them  fro® 
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attack  ; a suitable  number  of  the  little  warriors  make  common  cause  against  the  enemy, 
who  soon  succumbs  to  their  united  efforts. 

Order  Isopoda. 

General  Characters.— This  order  includes  the  greater  part  of  the  Edriophthalmata , 
and  the  animals  composing  it  exhibit  a great  variety  of  form  and  structure.  The  hody 
is  sometimes  of  an  oval,  sometimes  of  an  elongated  form,  convex  above  and  flat  beneath  ; 
the  head  (Fig.  126  c)  is  small,  distinctly  separated  from  the  first  thoracic  segment, 
and  bears  a pair  of  round  eyes,  usually  formed  of  a collection  of  simple  eyes,  but  some- 
times truly  compound.  The  antennae  are  often  of  considerable  length,  and  the  jaws  arc 
well-developed.  The  thorax  consists  of  seven  segments  (£' — t- ),  each  of  which  bears 
a pair  of  feet  (p — pp) ; these  are  usually  similar  in  form,  nearly  equal  in  size,  and 
furnished,  in  the  female,  with  basal  plates  for  the  pro- 
tection of  the  eggs.  They  never  bear  branchial  plates 
as  in  the  preceding  orders.  The  abdomen  ( ab ) is  well- 
formed,  and  consists  of  six  segments,  which  are  often, 
however,  more  or  less  amalgamated  together.  The 
abdominal  legs  are  furnished  with  a pair  of  large  oval 
plates,  of  which  the  inner  is  of  a soft  consistence,  and 
acts  as  a branchial  organ ; the  sixth  pair,  however, 
usually  forms  a sort  of  cover,  which  can  be  folded  over 
the  others  for  their  protection.  In  the  air-breathing 
species,  of  which  the  common  Woodlouse  (Fig.  126)  is 
an  example,  the  branchial  plate3  of  the  hinder  abdomi- 
nal leg3  are  quite  rudimentary,  whilst  those  of  the 
anterior  ones  are  well-developed.  Into  these  the  air 
obtains  access  by  small  apertures  at  their  base. 

Divisions. — This  order  is  remarkable,  from  its  presenting,  in  its  lowest  forms, 
animals  as  thoroughly  parasitic  in  their  habits  as  the  Crustacea  of  the  Entomostracous 
order  Parasita  ; whilst  at  the  opposite  extremity  of  the  scale,  the  air-breathing  Isopoda 
appear  to  make  a very  close  approach  to  the  Myriapoda.  M.  Milne  Edwards  has 
divided  the  Isopoda  into  three  sections,  denominated,  from  their  habits,  Cursorial,  Nata- 
torial, and  Sedentary  Isopods.  The  latter  comprises  those  species  which  are  fitted  for  a 
strictly  parasitic  existence,  being  furnished  only  with  clinging  feet.  We  include  only 
a single  family  in  this  section,  the  Ilopyridcc,  which  live  in  the  branchial  cavity  of 
Shrimps.  The  females  of  these  animals  are  scarcely  more  recognizable  as  Crustaceans 
than  the  Cirrhopodous  Barnacles  or  Acorn  shells.  They  are  of  an  irregularly  oval  form, 
furnished  with  fourteen  feet,  but  quite  destitute  of  eyes.  The  males  are  about  a sixth 
part  of  the  size  of  the  females,  and  present  very  much  the  form  of  an  elongated  Wood- 
louse ; but  the  feet  are  very  short,  and  tho  abdominal  segments  are  amalgamated  into  a 
single  plate. 

The  Natatorial  Isovoda  have  the  last  pair  of  abdominal  feet,  terminated  by  horizon- 
tal plates,  which  form,  with  the  extremity  of  the  abdomen,  a regular  caudal  fin.  This 
section  includes  two  families.  Of  these  tho  Cymoihoidce  (Fig.  127)  are  parasitic  upon 
fishes,  apparently  having  an  especial  predilection  for  their  tails.  They  have  small  heads, 
with  short  antenna) ; and  the  legs  are  short,  and  terminated  by  hooks.  In  the  second 
family,  the  Sphccromidw,  the  body  is  usually  oval  and  very  convex,  sometimes  nenrly 
hemispherical ; the  head  is  largo,  with  four  longish  antennae,  and  tho  feet  aro  slender, 
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Fig.  126.— Woodlouse  (Oniscus). 
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and  fitted  only  for  walking.  The  five  first  abdominal  segments  are  fused  together  ; but 
the  last  is  free  and  of  large  size,  forming,  with  the  lateral  fins,  a 
powerful  natatorial  organ.  These  animals  all  live  in  the  sea, 

especially  on  rocky  coasts.  Like  the  Woodlice  they  are  able  to 
roll  themselves  up  into  a ball. 

The  Cursorial,  or  walking  Isopods,  are  distinguished  from  the  i 
preceding  by  the  absence  of  the  fin-like  expansion  of  the  posterior  f 
extremity  of  the  body.  The  first  family,  the  Idotheidce , is  dis- 
tinguished by  the  development  of  the  posterior  abdominal  feet  into 
a pair  of  flat  appendages,  which  can  be  made  to  cover  the  branchi- 
ferous  feet  completely.  These  animals  all  live  in  the  sea ; they 
are  of  an  elongated  form,  and  the  outer  antennae  are  usually  of 
great  length.  The  second  family,  the  Asellidce,  resembles'  the 
preceding  in  many  respects,  but  the  appendages  of  the  last  abdo- 
minal segment  are  styliform.  One  species  of  this  family,  the 
Limnoria  terebrans , a little  creature  about  the  sixth  of  an  inch  in  length,  is  exceed- 
ingly destructive  to  wood-work  immersed  in  the  sea.  It  bores  into  timber  in  every 
direction,  apparently  for  the  purpose  of  feeding  upon  it,  and  has 
often  produced  great  alarm  by  its  ravages.  Some  species  of  this 
family  also  live  in  fresh  water. 

The  last  family,  the  Oniscidce , including  the  well-known  Oniscus, 
orWoodlouse  (Fig.  126),  and  many  similar  animals,  is  characterized 
by  the  adaptation  of  its  members  to  a terrestrial  existence.  The 
outer  antennae  alone  are  visible,  the  inner  pair  being  usually  very 
minute.  The  body  is  generally  oval,  with  the  rings  very  distinct ; 
and  the  legs  are  formed  exclusively  for  walking.  Nearly  all  these  ^8.— Amadilto 

animals  live  on  land,  in  damp  places,  under  stones,  dead  leaves, 
and  moss ; some  of  them  are  not  uncommon  in  cellars.  When  alarmed,  they  roll 
themselves  up  into  a ball  (Fig.  128),  presenting  nothing  but  the  smooth,  convex 
surface  of  their  scaly  armour  to  their  enemy. 

Subclass  V.— Podophthalmata. 

General  Characters. — The  animals  forming  this  sub-c.ass  are  distinguished  by 
many  peculiarities  from  those  of  the  preceding  sections,  and  undoubtedly  present  the 
characteristics  of  their  class  in  the  greatest  perfection.  They  are  easily  recognized  by 
the  position  of  the  compound  eyes  at  the  extremity  of  a pair  of  moveable  stalks  (Fig. 

129  y ),  which  are  often  of  considerable  length  (Fig.  96).  The  head  and  thorax  are 
generally  amalgamated  into  a single  piece,  called  the  cephalothorax,  which  bears  the 
antennae,  the  eyes,  the  mouth  with  its  jaws  (Fig.  94),  and  the  feet  (Fig.  129  p) ; of 
the  latter  organs  five  pairs  are  usually  present,  besides  one  or  more  pairs  of  foot-jaws. 

The  remaining  segments  are  generally  quite  distinct,  forming  a jointed  abdomen, 
which  is  frequently  terminated  by  a fan-like  caudal  fin  («).  The  abdominal  legs  1 s 
are  sometimes  organized  for  swimming ; but  rarely,  as  in  some  members  of  the  pre- 
ceding sub-class,  bear  respiratory  appendages,  the  branchiae  being  usually  inclosed  within 
a cavity  on  each  side  of  the  cephalothorax,  as  already  described. 

Divisions, — The  Podophthalmata , or  stalk-eyed  Crustacea,  may  be  readily  divided 
into  two  orders,  characterized  by  the  structure  of  their  respiratory  apparatus.  In  the 
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; irst,  the  Stomapoda,  tho  branchite,  when  visible,  hang  freely  from,  the  abdomen  as  • f 

as  r y 


Fig-.  129- — Frawn. 

i.  antenntB  of  the  first  pair ; ai,  antennae  of  the  second  pair ; l,  laminar  appendage  covering  its 
base  ; r,  rostrum,  or  frontal  prolongation  of  the  carapace  ; y,  eyes  ; pm,  external  foot-jaw  ; p*, 
first  thoracic  member ; pi,  second  thoracic  member ; fp,  false  legs,  or  swimming  members  of 
the  abdomen  ; n,  tail-fin. 
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iform  organs,  at  the  base  of  the  abdominal  feet ; whilst  in  the  second,  the  Decapoda , 
ey  are  always  inclosed  in  cavities  of  the  cephalothorax. 

Order  Stomapoda. 

General  Characters.— This  order  is  composed  of  some  singular  animals,  which 
pear  to  have  relations  with  all  the  other  groups  of  Crustacea,  and,  of  course,  exhibit 
; orresponding  diversity  of  structure  amongst  themselves.  The  thoracic  segments  are 
' netimes  completely  covered 
the  carapace  ; whilst,  in 
ler  forms,  the  carapace 
y covers  one  or  two  seg- 
- nts.  The  segment  bearing 
> eye3  and  antennae  is 
rays  distinct.  The  mouth 
furnished  with  jaws,  and 
tally  with  a single  pair  of 
t-jaw3;  these  are  followed 
1 seven  or  eight  pairs  of  true 
5,  of  which  the  anterior 
often  converted  into  pre- 
.sile  organs,  whilst  the  pos- 
or  are  usually  organized 
swimming.  The  prehen- 
feet  are  never  terminated 

nipping  claws,  like  those  of  the  Lobster.  The  abdominal  feet  aro  usually  leaf-liko 
ins;  they  bear,  attached  to  their  bases,  tufts  of  branched  filaments,  which  act  as 


Pi  P 3 

Fig.  130.— Squilla. 

y,  eyes  ; a,  antenna:  px,  first  pair  of  legs  p,,  srcond  Dalr  of 
legs,  p3,  three  last  pairs  of  thoracic  legs:  pa  abdominal 
pro-legs  ; b,  gills ; g,  lin-like  members.  b V ’ uoaommal 
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respiratory  organs ; these,  however,  are  sometimes  altogether  wanting,  and  are  very 
rarely  attached  to  the  thoracic  legs. 

Divisions. — The  Stomapoda  form  three  families.  The  Phyllosomidce  are  animals  of 
an  extraordinarily  flattened  form,  with  the  shell  thin  and  transparent ; the  body  is 
apparently  divided  into  two  parts, — a longish  or  oval  cephalo thorax,  hearing  the  eyes, 
which  are  supported  upon  long  slender  stalks,  the  short  antennae,  and  the  mouth ; and 
a second  piece,  composed  of  the  thoracic  segments,  which  hears  seven  or  eight  pairs  of 
long  slender  feet  on  its  margins.  The  abdomen  is  very  small.  These  animals  are 
oceanic  in  their  habits,  and  are  generally  found  in  the  southern  seas.  In  the  second 
family,  the  Squillidce , the  body  is  elongated,  and  hears  a considerable  resemblance  to 
the  well-known  insect,  the  Mantis ; hence  the  typical  genus  Squilla  (Fig.  130)  is  fre- 
quently called  the  “ Sea  Mantis.”  Some  of  them  attain  the  length  of  a foot  or  more ; 
but  their  average  size  is  about  throe  or  four  inches.  The  eyes  are  mounted  on  short 
foot  stalks.  The  antennae  are  of  moderate  length,  and  the  outer  pair  have  an  oval  plate 
at  the  base.  The  carapace  is  small,  and  leaves  three  segments  of  the  thorax  uncovered; 
these  bear  three  pairs  of  swimming  feet.  The  mouth  is  furnished  with  distinct  jaws, 
and  with  five  pairs  of  large  foot-jaws.  The  second  pair,  especially,  are  of  extraordinary 
size,  forming  large  raptorial  organs ; whilst  the  others  are  furnished  with  a large 
vesicular  joint,  against  which  the  terminal  claw  can  he  applied  in  the  same  manner 
as  the  last  joint  of  the  anterior  pair.  All  these  feet  are  so  arranged  that  their  extre- 
mities can  be  easily  brought  in  contact  with  the  mouth,  so  as  to  hold  the  prey  in  a 
convenient  position  for  the  action  of  the  jaws.  The  abdomen  is  furnished  with  six 
pairs  of  feet,  of  which  the  last  pair  are  formed  into  fin-like  organs,  which,  with  the 
extremity  of  the  powerful  abdomen,  constitute  an  excellent  natatory  organ.  The  other 
abdominal  feet  hear  the  branchiae;,  which  consist  of  bundles  of  branched  or  plumose 
filamentous  organs. 

The  third  family,  the  Mi/sidce , forms  a distinct  step  towards  the  following  order ; 
the  animals  composing  it  presenting,  in  fact,  so  close  a resemblance  to  the  true  Shrimps, 
that  by  many  authors  they  have  been  placed  with  them.  In  the  form  of  the  body 

they  exactly  resemble  the  Shrimps  ; the  thoracic  seg- 
ments being  completely  inclosed  in  a carapace,  and 
the  abdomen  bowed  and  furnished  at  its  extremity 
with  a caudal  fin  of  five  plates.  The  thoracic  feet 
vary  in  number.  They  are  usually  furnished  with  long, 
jointed  appendages,  which  appear  like  so  many  addi- 
tional limbs.  The  branchiae  are  sometimes  attached 
to  the  abdominal  legs,  sometimes  to  the  thoracic  legs, 
and  sometimes  they  are  wanting  altogether ; but  they 
are  never  inclosed,  as  in  the  following  order,  within 
the  carapace.  These  animals  have  received  the  name 
of  “ Opossum  Shrimps,”  from  the  curious  pouch,', 
formed  of  plates  attached  to  the  abdominal  legs,  in 
which  the  female  protects  both  her  eggs  and  young,  until  the  latter  have  attained  »■ 
considerable  development.  They  occur  but  sparingly  in  the  European  seas,  but  swarm 
in  profusion  in  some  parts  of  the  world,  especially  in  the  Arctic  Ocean,  where  they  are 
said  to  constitute  an  important  portion  of  the  diet  of  the  whale. 


131. — Mysis  Vulgaris,  about 
twice  the  natural  length, 
a,  one  of  the  bifid  legs. 
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Order  Decafoda. 

The  general  characteristics  of  the  animals  of  this  order  have  been  already  so  fully 
.'scribed,  that  we  need  only  say  here,  that  it  includes  all  those  stalk-eyed 
nutacea,  in  which  the  whole  of  the  thoracic  segments  are  united  with  those  of  the  head 
to  a single  mass  (the  cephalo thorax),  incased  in  a common  shell,  with  no  traces  of 
gmentary  division  (the  carapace ),  and  which  have  the  branchial  organs  inclosed  within 
; cavity  on  each  side  of  the  cephalothorax.  The  true  thoracic  legs  are  almost  always  ten 
number ; whence  the  name  of  the  order.  It  includes  an  immense  number  of  species, 
•nerally  of  considerable  size,  when  compared  with  the  other  Crustacea ; and  these  vary 
I greatly  in  their  form  as  to  have  given  rise  to  the  establishment  of  three  distinct  sub- 
I ders,  characterised  principally  by  the  degree  of  development  of  the  abdominal  region. 

Sub-order  I. — Macrura. 

General  Characters. — In  this  order,  including  the  Long-tailed  Decapod  Crustacea, 
.0  abdomen  is  largely  developed,  generally  longer  than  the  cephalothorax,  capable  of 
■ing  extended  backwards,  and  furnished  at  the  extremity  with  a fan-shaped  caudal 
, 1,  which  is  of  great  service  to  the  animal  in  the  operation  of  swimming.  The 
I rst  five  segments  of  the  abdomen  are  furnished  with  laminar  or  cylindrical  legs,  to 
| hich  the  ova  are  attached  by  a sticky  matter  after  expulsion  from  the  ovaries.  The 
! ro  last  segments  with  broad  plates,  which,  with  a similar  plate  at  the  extremity  of 
, le  last  segment,  form  the  five-fold  tail  fin.  The  antennae — the  outer  pair  especially — 

1 e usually  of  considerable  size,  sometimes  even  exceeding  the  body  in  length, 
L id  the  feet  are  often  terminated  by  a pair  of  nipping  claws,  of  which  those  of  the 
r iterior  pair  are  sometimes  of  great  size  and  power.  The  Macrura  undergo  but  little 
ange  in  their  progress  to  maturity ; the  young,  on  first  escaping  from  the  egg, 
l ually  presenting  a very  close  resemblance  to  their  parents. 

Divisions. — The  Crangonidce,  including  the  well-known  Shrimps  and  Prawns 
'ig.  129),  form  the  first  family  of  the  Macrura.  They  are  distinguished  by  the 
: issession  of  a large  oval  or  triangular  appendage  (Fig.  129  /),  which  covers  the  base 
the  first  joint  of  the  outer  antennae.  In  their  general  appearance  they  all  present  a 
i nsiderable  resemblance  to  the  common  Shrimp,  which  is  too  well  known  to  need 
> scription.  They  all  inhabit  salt  water,  and  generally  occur  in  numbers  together,  on 
i ndy  coasts ; and  in  spite  of  their  small  size,  they  are  everywhere  in  great  request 

articles  of  food.  The  second  family,  the  AstacicUe,  to  which  the  common 
t abater  belongs,  is  distinguished  from  the  preceding  by  the  small  size  of  the  appendage 
the  base  of  the  outer  antennse,  besides  many  other  differences  in  form  and  structure, 
de  anterior  pair  of  feet  is  always  much  larger  than  the  others,  and  armed  with  power- 
1 nippers.  Some  of  these  animals  live  in  fresh  water.  These  are  of  smaller  size  than 
i e marine  species,  but  are  also  eaten  in  great  numbers  by  the  inhabitants  of  the  neigh- 
borhoods where  they  occur.  The  Astacus  Jluvialilis , or  Cray  fish,  is  very  com- 
t on  in  our  rivers  ; and  may  be  seen  for  sale,  boiled  as  red  as  a Lobster,  in  many  inland 
N wns.  In  the  remaining  Macrura,  the  base  of  the  outer  antennae  is  not  covered  by  a move- 
1 >le  plate  ; but  the  animals  generally  exhibit  a very  close  resemblance  in  form  to  the 
staeidm.  In  the  Thalassinidce  the  shell  is  of  a somewhat  horny  consistence  ; the  breast 
very  narrow,  and  the  anterior  nipping  claws  of  large  size.  The  last  family,  including 
irhaps  the  largest  Crustacea,  is  that  of  the  Palinuridm,  of  which  the  Spiny  Lobster 
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is  an  example.  These  are  powerful  animals,  with  very  hard  shells.  The  breast  ig 
broad,  the  outer  antennae  usually  very  long,  and  the  anterior  feet  are  rarely  fur- 
nished with  nippers,  and  these,  when  present,  are  small.  All  these  animals  inhabit 
the  sea,  where  they  usually  frequent  deepish  water,  not  far  from  the  shore.  Many  of 
them  are  used  as  food  in  various  countries.  The  Palinurus,  or  Spiny  Lobster,  often  ! 
weighs  as  much  as  twelve  or  fifteen  pounds.  It  was  in  great  esteem  amongst  the  ancient 
Homans,  who  denominated  it  Locusta. 

Sub-order  II. — Anomura. 

General  Characters. — The  second  sub-order  of  the  Decapod  Crustacea  includes  a 
number  of  animals  which  appear  to  hold  an  intermediate  position  between  the  Long.  ■ 
tailed  forms  just  described  and  those  in  which  the  abdominal  segments  are  least 
developed — the  third  sub-order  Brachyura.  They  partake,  to  a great  extent,  of  the  j 
characters  of  both  groups,  sometimes  approaching  one,  sometimes  the  other ; so  that  it  j 
becomes  almost  equally  difficult  either  to  distribute  them  amongst  the  Long  and  Short- 
tailed  forms,  or  to  find  characters  by  which  they  may  be  distinguished  from  the  other 
two  groups. 

They  are  distinguished  from  the  Macrura  principally  by  the  form  of  the  abdomen, 
which  scarcely  ever  possesses  the  fan-like  fin  so  characteristic  of  those  animals,  and  j 
never  bears  natatoiy  feet ; whilst  they  differ  from  the  Brachyura  in  nearly  always  having  | 
appendages  attached  to  the  last  abdominal  segment  but  one,  which  are  wanting  in  the  j 
latter  sub-order.  The  abdomen  is  sometimes  bent  under  the  body  like  the  tail  of  a ; 
crab,  sometimes  extended  backwards  in  a line  with  the  body.  The  inner  pair  of  antennae 
is  generally  of  moderate  size,  and  the  outer  pair  of  considerable  length.  The  three  first 
pairs  of  feet  are  always  well-formed,  and  the  anterior  pair  are  generally  furnished  with 
powerful  nippers.  The  fourth  and  fifth  pairs  are  generally  small,  and  frequently  nidi- 
mentary.  In  the  latter  case  they  are  sometimes  attached  to  the  back.  The  development 
of  the  young  appears  to  resemble  that  of  the  Brachyura ; the  newly  hatched  young,  as 
far  as  yet  observed,  being  very  like  that  of  the  common  Crab. 

Divisions, — In  the  first  family  of  this  sub-order,  the  Pagvridce.  or  Hermit  Crab  s, 
the  abdominal  portion  is  quite  soft,  forming  a sort  of  cylindrical  fleshy  mass  behind  the 
shelly  cephalothorax.  The  latter  bears  well-developed  feet,  of  which  the  anterior  pair  is 
usually  converted  into  formidable  nippers.  As  the  comfort  of  the  animal  would  be 
materially  interfered  with  were  this  soft,  worm-like  appendage  constantly  exposed  to 
be  grabbed  at  by  every  passing  fish  who  might  take  a fancy  to  it,  he  usually  seeks  some 
shelter  for  his  tail,  and  the  habitation  selected  is  generally  the  shell  of  some  univalve 
Mollusk.  Into  this  spiral  home  the  Hermit  Crab  is  coiled,  and  retains  himself  in 
this  position  by  means  of  a sucker  at  the  extremity  of  his  tail,  assisted  by  two  or  three 
rudimentary  feet,  which  are  developed  upon  the  abdominal  sac ; and  so  firmly  does  he 
adhere  to  his  castle,  that  he  will  allow  himself  to  be  torn  to  pieces  rather  than  let  gohifl 
hold.  By  protruding  his  body,  with  its  three  pairs  of  legs,  from  the  orifice  of  the  shell) 
the  little  Hermit  is  enabled  to  walk  with  ease  upon  the  sandy  beach  in  search  of  his 
prey ; but  the  moment  danger  threatens  him,  he  disappears  again  into  his  cell,  the 
orifice  of  which  is  then  occupied  by  one  of  his  claws,  which  is  always  larger  than  tho 
other.  As  the  Crab  does  not  possess  the  same  power  of  adding  to  the  size  of  the  I 
domicile  that  was  enjoyed  by  the  original  tenant,  he  is  compelled,  from  time  to  time,  to 
hange  his  residence  for  one  a little  larger,  and  often  appears  almost  as  difficult  to  please 
as  a human  householder  in  the  same  predicament.  Often  they  may  be  seen  crawling 
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out  amongst  the  empty  shells  just  thrown  upon  the  beach,  trying  one  after  another, 
.til  they  meet  with  one  uniting  all  the  conditions  requisite  for  Crustacean  comfort; 
t,  until  this  great  object  of  their  search  is  attained,  always  returning  to  their  old 
use  after  each  unsuccessful  trial.  It  is  said,  indeed,  that  when  two  of  them  happen 
nultaneously  to  cast  a longing  eye  upon  some  particularly  suitable  residence,  they 
:en  engage  in  a fierce  battle  for  the  possession  of  the  coveted  object,  which  the  victor 
rries  off  in  triumph. 

Several  species  of  Hermit  Crabs  inhabit  our  shores,  and  may  be  frequently  found 
the  pools  left  by  the  retiring  tide,  by  any  one  who  will  take  the  trouble  to  look 
• them.  A curious  species  belonging  to  this  family,  the  Birgns  latro,  inhabiting 
5 Isle  of  France,  which  protects  its  soft  body  in  holes  in  the  earth  at  the  roots  of 
-es,  is  said  to  feed  upon  cocoa-nuts,  and  even  to  climb  up  the  trees  in  the  night  to  nip 
the  fruit. 

In  the  UippidcB  (Fig.  133),  the  fleshy  abdomen  disappears,  and  its  place  is  taken 
. a jointed  tail,  furnished  with  a pair  of  moveable  appendages  attached  to  the  last 
at  but  one.  This  tail  is  sometimes  extended  behind,  but  generally  bent  under 


Fig.  132. — Remipes  Testudinarius.  Fig-  133. — Hippa, 

breast  (Fig.  132),  as  in  the  true  crabs,  and  never  terminated  by  a fan-like  fin. 
>se  animals  generally  live  in  the  sand,  where  they  bury  themselves  with  great 
lity  by  means  of  their  flattened  feet.  The  family  Porcellanidce  includes  some  small 
bs,  which,  from  their  beautifully  smooth  texture,  have  received  the  name  of  Porcelain 
bs.  In  their  form  they  resemble  the  time  Crabs,  and  like  these  their  anterior  feet 
converted  into  powerful  nippers : but  their  tails,  although  bent  under  their  body, 
furnished  with  a small  fan-like  fin.  The  outer  antennee  are  very  long,  and  the  fifth 

• of  feet  are  rudimentary.  Like  the  preceding  family  they  generally  live  buried  in 
sand. 

In  the  remaining  families  of  the  Anomura,  the  tail  is  destitute  of  terminal  appendages, 
the  form  gradually  approaches  that  of  the  true  Crabs.  In  the  Raninida ?,  the 

• hinder  pairs  of  legs  are  nearly  equal  in  size,  and  flattened  so  as  to  form  natatory 

ms. 

[n  the  JTomolidee , the  three  middle  pairs  are  long  and  cylindrical,  wdiilst  the  fifth 
• much  shorter,  furnished  with  a prehensile  claw,  and  placed  quite  at  the  back  of  tho 
nal,  or  concealed  under  the  carapace ; the  inner  antennee  also  are  of  considerable 
th ; and  in  the  Drotniida,  which  make  the  nearest  approach  to  the  Brachyura  the 
and  sometimes  the  fourth  and  fifth  pairs  of  legs,  are  altered  in  form  as  in  the  pro- 
ng family  ; but  the  inner  antenna:  are  short,  and  capable  of  being  concealed  in  small 
situated  at  tho  front  of  the  head. 


1X8 


THE  BRA  CH  YURA. 


Sub-order  III. — Bracityura. 

General  Characters — In  the  Brachyura,  of  which  the  common  edible  Crabs 
may  serve  as  examples,  the  abdomen  is  always  converted  into  a short,  jointed  tail, 
quite  destitute  of  terminal  appendages,  and  bent  round  so  as  to  fold  closely  under  the 
breast  (Fig.  134).  The  cephalo thorax  is  usually  of  a more  or  less  rounded  form, 

generally  broader  than  long, 
and  often  produced  in  front 
into  a point.  The  upper  sur- 
face is  entirely  covered  by  a 
single  plate  (the  carapace). 
The  eyes  and  the  inner  an- 
tennae, the  latter  of  which 
are  very  short,  can  be  entirely 
concealed  within  small  cavi- 
ties of  the  forehead.  The  outer 
antennae  are  never  of  any 
great  length,  and  the  anterior 
feet  are  always  converted 
into  nippers.  The  four  other 
pairs  of  legs  are  generally 
terminated  only  by  single 
claws.  They  are  sometimes 
flattened  to  assist  the  animals 
in  swimming ; but,  as  a gene- 
ral rule,  the  feet  are  formed 
exclusively  for  running.  This  is  performed,  not  forwards,  as  in  most  other  animals, 
hut  with  a curious  sidelong  gait ; and  the  aspect  of  a Crab,  when  making  his  escape 
from  danger,  with  his  claws  extended,  and  every  limb  in  the  most  rapid  though  awkward 
motion,  is  often  very  droll. 

The  tail  of  the  female  Crab  is  always  much  broader  than  that  of  the  male,  and  bears 
four  pairs  of  filiform  appendages  on  the  side  which  is  applied  to  the  breast.  To  these  the 
eggs  are  attached,  so  as  to  be  protected  by  the  homy  plates  of  the  tail,  until  the  young 
animals  are  developed.  These,  on  first  coming  out  of  the  egg,  are  active  little  fellows, 
with  long  tails,  which,  after  their-  first  moulting,  acquire  a singular  spine  on  the  middle 
of  the  back,  whilst  a similar  spine  is  developed,  at  the  front  of  the  head  (Fig.  99,  p.  295). 
These  were  described,  when  first  discovered,  under  the  generic  name  of  Zoca.  At  a 
later  period  the  eyes  become  pedunculated,  the  legs  acquire  somewhat  of  their  mature 
form,  the  nipping  claws  of  the  anterior  pair  are  developed,  and  the  spines  disappear.  In 
this  form  the  young  animals  have  received  the  name  of  Megalops.  It  is  to  be  observed, 
however,  and  this  constitutes  one  of  the  most  singular  facts  in  the  history  of  these 
animals,  that  this  metamorphosis  is  by  no  means  universal  amongst  the  Bachyura, — the 
young  of  some  species,  like  those  of  the  Macrura , nearly  resembling  their  parents  from 
the  moment  of  their  leaving  the  egg ; whilst  those  of  others,  nearly  allied  to  these, 
undergo  a regular  series  of  changes  before  arriving  at  their  mature  form. 

Divisions. — Professor  Milne  Edwards  divides  the  Brachyura  into  four  families. 
The  first  family,  the  Oxy stomata , have  the  carapace  orbicular,  and  arched  in  front ; and 
the  openings  for  the  passage  of  water  to  and  from  the  branchial  cavities  aro  placed 


Fig.  134.— Carcinus  Msenas  (Common  small  edible  Crab),  upper 
side,  and  under  side  of  the  body  with  the  limbs  cut  short ; 
o,  lateral  antenna  ; 6,  intermediate  antenna ; c,  eye  ; d, 
outer  foot-jaw  ; e,  /,  g,  h,  i,  base  of  the  five  pairs  of  legs; 
k,  tail ; l,  sternum. 
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lose  together  in  front  of  the  mouth.  The  anterior  claws  are  often  of  very  large  size, 
..nd  curiously  compressed ; so  that  they  can  be  applied  to  the  sides  of  the  cephalothorax 
o closely  as  to  be  invisible  from  above.  The  other  legs  vary  greatly  in  their  develop- 
aent,  being  sometimes  long  and  stout,  sometimes  short  and  weak  ; sometimes  formed 
exclusively  for  walking,  and  sometimes  more  or  less  flattened  to  form  natatory  organs, 
n the  genus  Dorippe , the  fourth  and  fifth  pairs  of  legs  are  reduced  in  size,  placed 
[uite  at  the  back  of  the  animal,  and  terminated  by  curious  prehensile  hooks. 

In  the  second,  the  Oxyrhyncha , Maiadoe,  or  Sea- Spiders,  the  carapace  is  more  or  less 


Fig.  135. — Spider  Crab  [Maid). 


\rrowed  in  front,  forming  a projecting  beak  or  rostrum  (Fig.  135)  ; the  legs  are  long 
d hairy  ; the  back  usually  covered  with  spines  and  hairs,  whence  the  name  of  Sea- 

Spiders,  or  Spider-Crabs,  by  which  these 
animals  are  commonly  known.  These  Crabs 
generally  live  in  deep  water,  and  rarely  ap- 
proach the  shore.  Of  the  third  family,  the 
Cyclometopa,  or  Canceridce,  the  common  edible 
Crab  ( Cancer  Pagurus,  Fig.  136),  may 
serve  as  an  example.  In  this  family  the 
shell  is  regularly  rounded  in  front,  and 
narrowed  behind  ; the  legs  are  of  moderate 
length,  the  claws  large,  and  often  unequal 
in  size.  The  common  Crab  is  too  well 
known  to  need  description.  It  inhabits 
deep  water,  and  is  captured  in  large  quan- 
Fig.  136.— Cancer  Pagurus.  tities,  by  sinking  baskets,  pots,  or  nets, 

baited  with  carrion,  in  places  which  it  is 
own  to  frequent.  The  small  edible  Crab  ( Carcinus  Manas,  Fig.  134)  is  also  well 
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known.  It  is  to  be  met  with,  in  profusion,  on  all  our  shores.  It  is  leas  esteemed  than 
the  larger  species,  and  is  principally  consumed  by  the  poorer  classes.  Many  other 
species  arc  eaten  in  different  parts  of  the  world.  Some,  of  which  the  Long-stalked 
Crab  (Podophthalmus,  Fig.  96)  is  an  example,  have  the  posterior  pair  of  feet  converted 
into  paddles. 

In  the  Catometopa,  or  Ocypodidcc,  forming  the  fourth  family,  the  carapace  is  usually 
quadrilateral,  sometimes  oval,  with  the  front  generally  transverse  and  knotted.  The 
abdomen  of  the  male  does  not  occupy  the  whole  space  between  the  hind  legs.  This 
group  is  represented  in  the  British  seas  by  the  little  Pea  Crabs  {Pinnotheres),  which 
shelter  themselves  within  the  shells  of  many  of  the  bivalve  Mollusca,  especially  the  j 
common  Mussel. 

The  ancients  were  acquainted  with  one  species  of  Pinnotheres , which  inhabits  the 
shell  of  the  Pinna,  a common  Mediterranean  Mollusk.  They  believed  that  the 
connexion  between  the  Crab  and  the  Mollusk  was  one  of  mutual  advantage ; and 
that  the  former,  in  return  for  the  protection  afforded  to  him  by  the  shell  of  his  host, 
not  only  gave  him  timely  notice  of  any  approaching  danger,  but  also  procured  him  bis 
food. 

The  most  remarkable  members  of  this  family  are  the  Land  Crabs  of  tropical  ' 
climates,  which  are  furnished  with  a 
peculiar  apparatus  of  leaflets,  for  re- 
taining moisture  in  the  interior  of  their 
branchial  cavities.  Many  of  these  ani- 
mals live  upon  the  sides  of  mountains, 
at  a great  distance  from  the  sea,  which, 
however,  they  regularly  visit  once  a 
year,  for  the  purpose  of  depositing  their 
eggs.  They  generally  select  moist  lo- 
calities for  their  terrestrial  residence. 

Here  they  excavate  considerable  bur- 
rows, in  which  they  conceal  themselves 

during  the  day,  roaming  about  at  night  in  search  of  food.  But  some,  such  as  the  Gecar 
cini  (Fig.  137),  are  said  to  inhabit  dry  woods.  The  Cardisoma  carnifex,  which  usually 
inhabits  the  Mangrove  swamps  of  the  W est  Indian  Islands,  lives  principally  upon  the 
fruit  of  a species  of  Annona,  which  grows  in  those  places.  But  nothing  comes  amiss  to 
it.  Those  individuals  whose  residence  is  in  the  neighbourhood  of  the  cemeteries 
are  said  to  burrow  down  to  get  at  the  dead  bodies ; and  Dr.  Duchassaing  tells  us,  that 
the  West  Indian  burial  grounds  are  pierced  in  eveiy  direction  by  the  burrows  of  these 
animals.  Nevertheless  the  Cardisoma  is  regarded  as  a luxurious  article  of  food  by  the 
West  Indians  ; who,  however,  take  care  only  to  eat  those  which  live  in  the  Mangrove 
swamps,  as  far  as  possible  from  the  cemeteries.  They  are  caught  in  box  rat-traps, 
baited  with  a piece  of  their  favourite  fruit ; and  after  their  capture  they  are  usually 
kept  some  time,  and  fattened  with  broken  victuals.  Another  group  of  Land  Crabs,  the 
Gelasimi,  are  distinguished  by  the  large  size  of  one  of  their  claws,  which  they  hold  up 
in  a menacing  attitude  as  they  retreat  from  any  object  that  has  inspired  them  with 
alarm.  From  the  beckoning  action  of  this  claw,  the  Gelasimi  have  received  the  name 
of  Calling-  Crabs.  They  make  great  use  of  it  also  in  forming  their  burrows,  bringing  up 
small  pinches  of  sand  or  earth  every  now  and  then,  and  scattering  these  waste  mate- 
rials to  a considerable  distance  round  their  hole,  so  as  to  avoid  the  presence  of  an 


Fig.  137. — Land  Crab  [Gccar cimis). . 
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unsightly  heap  at  the  entrance  to  its  domicile.  The  Thelphusce  (Fig.  4,  p.  198)  are 
ilso  Land  Crabs,  although  some  of  the  species  inhabit  fresh  water. 

Class  VI. — Arachnida. 

General  Characters. — The  animals  forming  the  class  Arachnida , which  includes 
the  Spiders  and  their  allies,  are  amongst  those  which  are  viewed  with  disgust  and 
wersion  by  the  generality  of  mankind.  Confounded,  in  the  popular  mind,  with  the 
Reptiles,  they  of  course  come  in  for  their  share  of  the  bad  reputation  of  those  creatures, 
ind  some  of  them,  no  doubt,  not  without  reason ; but  on  a closer  examination  we  find 
hat,  however  unattractive  they  may  be  in  appearance,  they  present  much  that  is 
nteresting  both  in  their  structure  and  habits. 

They  are  distinguished  from  the  other  Arthropoda  by  their  aerial  respiration,  their 
iossession  of  four  pairs  of  legs  attached  to  the  anterior  division  of  the  body,  and  the 
otal  absence  of  antennae.  The  body  is  usually  covered  with  a softish  skin,  which, 
owever,  sometimes  attains  a homy  consistency.  In  the  lower  forms  the  division  of 
he  body  into  separate  regions  is.quite  unrecognizable,  and  the  whole  forms  a roundish 
r oval  mass,  which  does  not  even  present  traces  of  segmentation.  In  the  higher  groups 
he  body  is  composed  of  two  principal  divisions,  of  which  the  anterior,  as  in  the  Crus- 
acea,  consists  of  the  thoracic  segments,  amalgamated  with  those  of  the  head,  and 
o nning  together  a mass  called  the  cephalothorax.  In  the  highest  forms  the  division  of 
he  thorax  into  separate  segments  becomes  apparent ; but  the  anterior  segment  is  sth» 
malgamated  with  the  head.  The  structure  of  the  abdomen  varies  greatly.  In  some 
ises  it  forms  a soft  round  mass  without  any  traces  of  segmentation ; whilst  in  others, 

» the  Scorpions,  it  is  produced  into  a long  flexible  jointed  tail. 


Fig.  138. 


138. — 8cction  of  the  Cephalothorax  of  a Mygale,  showing  the  arrangement  of  the  nervoui 
system,  ct,  cephalothorax;  m,  mandible;  g,  moveable  hook  which  terminates  it;  b,  mouth: 
ce,  oesophagus;  e.  stomach;  ab,  origin  of  abdomen  ; c,  cephalic  ganglion;  t,  ganglionic  mass  of 
the  thorax  ; ca,  cords  which  unite  it  to  the  abdominal  ganglia  ; no,  optic  nerve  ; ;/,  eyes. 

. 139.— Buccal  apparatus  of  a Spider,  s,  sternum  ; l,  labrum  ; ma,  maxilloo ; p,  maxillary  palpi  • 
m,  mandibles ; g,  hook  terminating  the  mandibles.  * ' 

In  most  of  the  Arachnida  the  cephalothorax  is  armed  in  front  with  a pair  of  powerful 
ws,  terminated  by  a distinct  claw-liko  joint  (Fig.  139);  theso  are  usually  per- 
atcd,  and  convey  a poison  into  the  wounds  inflicted  by  them,  which,  although  it 
ely  produces  disagreeable  effects  upon  tho  human  subject,  appears  to  be  very  speedily 
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fatal  to  the  small  animals  upon  which  the  Spiders  prey.  These  jaws  are  considered  to 
ho  the  representatives  of  tho  antennae  of  the  other  Arthropoda.  Below  them  is  the 
opening  of  the  mouth,  which  is  furnished  with  jaws  of  a different  construction,  called 
maxilla;  (Fig.  139),  bearing  on  their  outer  surface  long  jointed  organs,  called  palpi, 
which  often  attain  an  enormous  development,  and  are  furnished  with  a pair  of  pincers 
at  their  extremity.  In  many  of  the  lower  forms  the  mouth  is  converted  into  a sucking 
proboscis. 

The  legs  are  usually  formed  of  the  same  parts  as  those  of  Insects ; a rounded  hip- 
joint  ( coxa ) attaches  the  limb  to  the  sternum  ; the  thigh  is  united  with  this  by  a small 
moveable  joint  called  the  trochanter  ; the  joint  following  this  is  the  shin  {tibia),  at  the 
extremity  of  which  is  the  foot  {tarsus),  usually  composed  of.two  joints.  The  nervous 
system  in  the  higher  -groups  is  well  developed,  consisting  of  a large  nervous  mass 
situated  in  the  lower  part  of  the  cephalothorax  (Figs.  138  and  140),  communicating  with 
a brain,  or  supra-oesophagral  ganglion  by  a band  of  nervous  matter  which  embraces  the 
oesophagus  ; and  of  one  or  more  ganglia  placed  in  the  abdomen  and  united  with  the 
thoracic  mass  by  a pair  of  filaments.  In  the  Spiders  there  is  usually  only  a single 
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Fig.  140. — Anatomy  of  Mygale.  ef,  cephalothorax  opened  below,  and  giving  attachment  to  the 
limbs,  whose  first  joints  are  exhibited ; pa,  legs  of  the  first  pair;  p,  palpi;  m,  mandibles  ■ ab, 
abdomen  ; t,  thoracic  nervous  mass ; a,  abdominal  ganglia  ; po,  respiratory  sacs ; s,  stigmata ; 
l,  leaf-like  folds  in  the  interior  of  one  of  these  laid  open  ; ov,  ovaria  ; or,  orifice  of  oviducts ; 
ma,  muscles  of  the  abdomen  ; an,  anus  ; /,  spinnerets. 


ventral  ganglion ; but  tho  Scorpions  have  one  of  these  nervous  knots  in  each 
segment  of  the  abdomen.  The  eyes  are  situated  on  the  upper  surface  of  the 
front  of  the  cephalothorax  (Fig.  138)  ; they  vary  in  number  from  two  to  eight, 
and  are  of  the  kind  called  ocelli,  or  simple  eyes.  Other  organs  of  sense  have  not  been 
recognized. 

Respiration  is  effected  by  means  of  air-tubes  {trachea;),  or  by  peculiar  modifications  i 
of  those  organs  which,  in  their  most  perfect  form,  have  received  the  name  of  pulmonary  | 
sacs.  The  blood  is  set  in  motion  by  the  contraction  of  a dorsal  vessel  (Fig.  141),  which  j 
propels  the  nutritive  fluid  from  behind  forwards,  and  gives  off  numerous  minute 
arteries  ; no  veins  have  been  discovered.  The  intestine  is  sometimes  a simple  canal,  . 
running  in  a tolerably  straight  direction  from  one  extremity  of  the  body  to  the  other , ( 
but  in  most  cases  the  oesophagus  leads  into  a sac-like  stomach,  furnished  with  numc*  j 
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Fig.  141. — Heart  of  a Spider. 
a,  border  of  the  abdomen  ; 
c,  heart ; ar,  large  artery, 
proceeding  from  its  ante- 
rior extremity ; v,  pulmo- 
nary vessels. 


rous  blind  processes,  which  are  sometimes  confined  to  the  cavity  of  the  body,  but 
frequently  send  branches  into  the  legs. 

The  Arachnida  are  all  unisexual,  and  all  lay  eggs,  with 
the  exception  of  the  Scorpions  and  a few  Mites,  in  which 
the  ova  aro  retained  within  the  oviducts  until  they  are 
hatched,  so  that  the  animals  produce  living  young.  In  the 
; majority  of  the  Arachnida , the  young,  on  escaping  from  the 
b:igg,  present  the  same  general  form  that  they  are  to  retain 
hrough  life ; but  amongst  the  lower  forms,  such  as  the 
v Vlites,  the  young  are  often  comparatively  imperfect,  some- 
imes  possessing  fewer  legs  than  the  perfect  animal,  and 
ometiines  having  the  same  number  of  those  organs,  but  in 
. less  developed  condition. 

Divisions. — The  Arachnida  may  be  divided  into  two 
,-arge  groups  or  subclasses,  in  accordance  with  differences 
a the  structure  of  their  respiratory  apparatus.  In  one  of 
hese  sections  the  animals  (when  respiratory  organs  have 
•een  detected)  breathe  by  means  of  air-tubes,  or  tracheae, 

.nd  the  eyes  are  never  more  than  four  in  number ; these 
orm  the  subclass  Trachearia.  In  the  second  section  the 
espiratory  organs  take  the  form  of  pulmonary  sacs,  and 
de  animals  are  hence  called  Pulmonaria ; they  possess  six  or  eight  eyes.  The  first 
f these  subclasses  includes  three  orders — the  Podosorriata,  which  appear  to  possess  no 
)ecial  breathing  apparatus,  and  which  are  distinguished  from  all  other  Arachnida  by 
leir  marine  habitation  ; the  Acarina,  or  Monomerosomata,  in  which  the  body  is  usually 
>mposed  entirely  of  a single  mass ; and  the  Adelarthrosomata,  which  have  the  abdomen 
ore  or  less  distinctly  annulated. 

. * 

Subclass  I.  — Tkacheaiua. 

Ohdek  I. — Podosqmata. 

This  order  is  composed  of  a few  singular 
spider-like  creatures,  which  have  been  shifted 
about  by  different  authors,  backwards  and 
forwards,  between  the  Crustacea  and  the 
Arachnida.  They  are  all  marine  ; some  of 
them,  like  the  Nymphon  (Fig.  142),  being 
found  amongst  stones  and  sea- weeds  on  the 
beach,  or  amongst  rocks  and  corals  in  deep 
water  ; whilst 
others,  such  as  the 
Pycnoyonum  (Fig. 

143),  attach  them- 
selves parasitically 
to  Fishes  and  other 
marine  animals  , 
the  species  figured 
lives  upon  whales. 

e body  is  comDosed  of  four  segments,  amalgamated  into  a regular  cephalo thorax,  and 


g.  142. — Nymphon  Grossipes,  and  under 
side  of  its  beak. 


Fig.  143.— Pycnogonum 
Baltcnurum. 
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each  segment  boars  a pair  of  long  jointed  legs.  In  front  of  this  mass  is  a short  rostrum, 
■which  is  sometimes  accompanied  by  a pair  of  palpiform  jaws  ; and  between  these  and  the 
first  pair  of  feet,  the  females  of  some  species  possess  a pair  of  false  feet  (Fig.  142),  to  which 
the  eggs  are  attached.  The  stomach  gives  off  long  processes,  which  sometimes  run 
almost  to  the  extremity  of  the  legs  ; but  no  circulatory  or  respiratory  organs  have  yet 
been  recognized.  The  nervous  system  is  very  imperfectly  developed.  The  young,  on 
first  leaving  the  egg,  possess  only  four  short  legs,  furnished  with  long  filaments ; their 
metamorphosis  has  not  been  observed. 

These  animals  form  two  families : the  Pycnogonidce,  which  are  parasitic  in  their 
habits,  and  have  the  palpi  obsolete ; and  the  Nymph onidcc,  which  crawl  about  slowly  1 
amongst  the  stones  and  weeds  of  their  aquatic  home,  and  are  furnished  with  distinct 
palpi. 

Order  II. — Acarina,  or  Monomerosomata. 


General  Characters. — Nearly  all  the  animals  that  we  include  in  this  order — of 
which  the  oommon  Mites  are  the  best  known  examples — are  recognisable  at  the  first 
glance  by  the  form  of  the  body,  which  usually  constitutes  a roundish  or  oval  mass, 
without  any  trace  of  segmentation.  They  are  mostly  parasitic  animals,  furnished  with 
a proboscis  containing  a pair  of  sharp  spines,  which  serve  for  wounding  their  prey,  and 
bearing  a palpus  on  each  side.  The  intestine  is  always  furnished  with  lateral  processes, 
which  are  often  recognisable  externally  by  their  effect  upon  the  colour  of  the  animal. 
The  proboscis  is  jointed  and  retractile.  Sometimes  it  is  furnished  with  a swollen  base, 
which  has  been  taken  for  a head.  The  eyes,  which  are  often  wanting  in  the  parasitic 
forms,  are  two  in  number  when  present,  and  are  placed  on  each  side  of  the  anterior 
portion  of  the  body.  The  respiratory  organs  consist  of  trachea)  or  air  tubes,  similar 
to  those  of  insects  ; these  arise  from  a pair  of  lateral  openings,  and  ramify  through 
the  body.  Their  structure  will  be  described  when  we  come  to  treat  of  the  insects,  in 
which  the  tracheae  are  presented  in  their  most  characteristic  form. 

The  Acarina  are  generally  oviparous  animals  ; but  a few  hear  living  young.  The 
young  generally  possess  only  three  pairs  of  feet ; the  fourth  pair  not  making  their 
appearance  until  after  the  first  moult. 

Divisions. — We  must  refer  very  briefly  to  the  numerous  families  into  which  this 
order  is  divided.  The  three  first  of  these  groups,  like  the  earlier  families  of  the  Crus- 
tacea, are  composed  of  animals  in  which  the  characters  even  of  the  class  are  almost 

entirely  lost  by  degradation ; and 
although  their  general  structure  ' 
appears  to  indicate  this  as  their 
proper  position,  they  have  been  ; 
placed  in  very  different  situations 
Fig.  144.— Linguatula  Tconioides.  by  some  zoologists.  The  first  of 

these, the  Linguatulida , containing 
the  Linguatula  (Fig.  144),  curious  worm-like  animals,  found  in  the  frontal  sinuses  and 
lungs  of  various  Mammalia , and  in  the  lungs  of  some  Reptiles,  has  generally  been 
placed  amongst  the  intestinal  worms ; but  recent  investigations  have  shown  that  the 
young  of  these  creatures  greatly  resemble  the  Acari  in  the  form  of  their  body,  and  that 
they  are  furnished,  whilst  still  in  the  egg,  with  four  short,  jointed  legs.  The  creature  j 
resembles  a jointed  wPrm,  with  no  traces  of  external  organs,  except  two  pairs  of  hooks 
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■laced  close  to  the  mouth,  which  serve  to  maintain  the  animal  in  its  position.  The 
econd  family,  the  Simoneidce,  also  includes  parasitic  animals  ; hut  these  select  a more 
, ingular  habitation  than  the  Linguatiilce.  They  are  minute,  soft  creatures,  furnished  with 
->ur  pairs  of  legs,  which  frequently  take  up  their  abode  in  the  follicles  of  the  human 
kin  ; they  are  vulgarly  denominated  “ maggots  in  the  skin.” 

In  the  structure  of  the  mouth  these  creatures  agree  with  the  Mites  ; their  bodies,  when 
roung,  are  much  elongated,  but  gradually  shorten  as  they 
.pproach  maturity.  They  never  exhibit  any  appearance  of 
.egmentation.  The  species  found  on  man,  Simonea  folli- 
\ ulorum , usually  confines  its  attacks  to  the  face,  and 
ppears  to  be  particularly  partial  to  the  nose. 

The  third  of  these  doubtful  Acarine  families,  is  that  of 
he  Macrobiotidce — microscopic  animals  which  have  usually 
een  associated  with  the  Infusoria , and  especially  with 
■ he  Rot  if  or  a.  They  are  known  as  Sloth  or  Bear-smi- 

aalcules,  and  they  are  to  be  found  in  moss  or  in  fresh 
rater.  Their  bodies  are  usually  of  an  elongated  oval 
orm,  furnished  with  four  pairs  of  legs,  of  which  the 
under  are  placed  at  the  extremity  of  the  body.  The 
aouth  is  furnished  with  a short  rostrum,  armed  with  a pair 
f sharp,  moveable  spines.  The  feet  generally  bear  four 
laws.  2so  trace  of  a circulatory  or  respiratory  apparatus 
. as  been  found  in  these  creatures ; and  in  one  genus 
aly  do  any  indications  of  annulation  present  themselves. 

The  most  singular  fact,  connected  with  these  curious  145-— • Macrobiotus  Rufel- 

D ’ andi,  seen  from  the  back,  a, 

ttle  creatures,  istheirpower,  although  inhabitants  of  water  armature  of  mouth  ; b,  eye ; 

• moist  situations,  of  retaining  their  vitality  for  an  indefinite  feet.°maCl1  ’ d>  0T1U  y ’ e’ hlIld 

;riod  of  perfect  drought  and  returning  to  life  the  moment 

ley  are  again  moistened.  The  most  fruitful  locality  in  which  to  search  for  them  is 

one  in  which  we  should 
scarcely  suspect  the  exist- 
ence of  anything  animated 
— namely,  amongst  the  sandy 
dust  that  collects  in  the  gut- 
ters on  the  roofs  of  houses. 
Here,  however,  they  may 
generally  be  met  with,  not 
unfrequently  associated  with 
other  animalcules,  in  which, 
as  we  have  already  seen,  the 
same  resuscitation  also  takes 
place. 

Of  the  family  of  True 
Mites  ( Acaridce ) some  are 
active  in  their  habits,  like  the 
common  Cheese  Mite  (Fig. 
146);  others  arc  parasitic  upon  j 
or  beneath  the  skins  of  man 
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Fig.  148.— Ixodes 
Plumbeus,  and 
its  Rostrum. 


and  other  animals.  Of  the  latter,  one  species  is  well-known  by  its  effects ; this  is  the 
Sarcoptes  Scabiei  (Fig.  147),  which  produces  the  disgusting  complaint  so  common 
amongst  dirty  people,  known  as  the  itch. 

The  Jxodida,  forming  another  family,  are  furnished  with  a powerful  rostrum,  armed 
with  recurved  spines  (Fig.  148),  with  which  they  pierce  the  skin  of  the  unfortunate 
animals  upon  whose  blood  they  live.  So  firmly  does  this  anchor- 
like organ  retain  its  hold,  that  if  the  parasite  be  pulled  away  it 
usually  carries  a portion  of  the  skin  of  its  victim  with  it.  These 
creatures  live  upon  a great  variety  of  animals.  The  dog  is  very  liable 
to  their  attacks,  and  many  species  attach  themselves  exclusively  to 
serpents  and  other  reptiles.  The  animal  known  as  the  Harvest 
Bug,  which  is  often  so  troublesome  in  summer  and  autumn,  also 
belongs  to  this  group.  The  Gamasida,  which  are  furnished  with 
a sucking  apparatus  very  similar  to  that  of  the  Ixodidce,  usually 
attach  themselves  to  the  bodies  of  beetles  ; and  the  common  Dung- 
beetles  ( Geotrupes ) may  often  be  found  with  the  lower  surface 
nearly  covered  with  them. 

In  the  preceding  families — most  of  which  are  parasitic  in  their 
habits — the  eyes  are  usually  wanting.  The  remainder,  which  generally  lead  a more 
active  life,  are  always  furnished  with  these  organs.  One  family,  the  Hydrachnidce,  or 
Water-mites,  inhabit  the  water,  where  they 
swim  about  with  considerable  rapidity  by  means 
of  their  fringed  legs  (Fig.  149).  In  their 
young  state,  they  attach  themselves  parasitically 
to  aquatic  insects ; they  then  possess  only  six 
legs,  and  pass  through  a quiescent  or  pupa  state 
before  acquiring  the  fourth  pair.  The  Oribatidce 
— which,  unlike  the  other  Acarina,  live  upon 
vegetable  matter,  principally  the  leaves  of  mosses 
— are  covered  with  a hard  and  very  brittle  skin, 
and  have  the  mouth  adapted  for  biting.  The 
Bdellidcs,  which  live  amongst  damp  moss,  have 
the  body  divided  apparently  into  two  parts  by  a 

constriction,  and  the  rostrum  and  palpi  very  long ; whilst  the  Trombidiidce,  of  which 
the  little  Scarlet  Mite  so  often  seen  in  gardens  is  an  example,  have  the  palpi  converted 


Fig.  149. — o,  Bydrachna  Globulus  ; 6, 
magnified;  c,  joung  larva;  d,  pupa. 


into  little  raptorial  organs. 


Order  III. — Adelarthrosomata. 


General  Characters, — The  animals  composing  this  order  have  the  abdomen 
united  to  the  cephalothorax  by  its  whole  breadth,  and  the  body  sometimes  presents  a 
regular  oval  outline,  as  in  the  Mites  ; but  the  abdomen,  • on  close  examination,  is 
always  found  to  be  more  or  less  distinctly  annulatcd.  The  mouth  is  armed  with  jaws 
like  those  of  the  Spiders ; and  the  palpi  are  generally  of  great  length,  and  converted 
into  nipping  claws  ( chelicera ),  like  those  of  the  Scorpion,  to  which  some  of  these  crea- 
tures bear  no  very  distant  resemblance.  Like  the  Mites,  they  respire  by  means  of 
trachem,  which  open  by  two  or  four  openings  on  the  lower  surface  of  the  body. 


HARVEST  SPIDERS. 
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Fig.  150. — Harvest  Spider  (Phalangium) 


Divisions. — Theso  animals  form  three  families.  In  the  first,  the  Phalangidcc, 
of  which  the  Harvest-men,  or  Harvest  Spiders  (Fig.  150)  of  our  gardens  and  fields 
are  well-known  examples,  the  division  of  the 
abdomen  into  segments  is  often  indistinct ; the 
antennal  jaws  are  large  and  furnished  with  a 
didactyle  claw;  the  palpi  are  of  moderate  length, 
and  the  legs  in  general  immoderately  long. 

Propped  upon  these  stilt-like  limbs,  the  Pha- 
la-xgia  stalk  about  amongst  plants  in  search  of 
insect  prey,  and  they  seem  to  be  very  voracious 
animals.  Some  exotic  forms  belonging  to  this 
.family  are  remarkable  for  the  extraordinary 
: shape  of  their  abdomens,  which  project  into 
angles  and  spines  of  all  imaginable  forms. 

The  Cluhferidcc,  forming  the  second  family,  are  at  once  distinguishable  by  the  form 
of  their  palpi,  which  are  very  long,  and  terminated  by  strong 
nippers,  like  those  of  the  Scorpion.  These  animals,  in  fact, 
resemble  little  Scorpions  that  have  lost  their  tails  (Fig. 
151).  Like  the  preceding,  they  are  predaceous  in  their 
habits,  and  often  get  into  houses  in  search  of  food.  They 
are  frequently  found  amongst  old  books,  which  they  visit, 
no  doubt,  in  pursuit  of  the  minute  insects  sometimes  to  be 
met  with  in  such  situations.  They  occasionally  attack  the 
common  House-fly,  and  run  quickly  in  every  direction, 

fig.  151.— Chelifer.  backwards,  forwards,  and  sideways,  like  little  crabs.  Their 

ippearance,  with  their  little  claws  extended,  is  very  curious. 

The  last  family,  the  Solpugida,  includes  several  spider-like  animals,  some  of  which 
' mjoy  a most  unenviable  reputation.  The  antennal  jaws  and  palpi  are  of  very  large 
ize ; the  latter  being  longer  than 
•"  he  three  anterior  pairs  of  legs. 

They  live  principally  in  the 
i.andy  deserts  of  the  old  world,  ""  ) 
vhere  the  common  species  (Ga- 
f’odes  araneoides,  Fig.  152), 
vhich  attains  the  length  of 

•bout  two  inches,  is  said  to  be  Fi?.  i52.-Galeode8. 

. great  torment  to  the  camels. 

They  run  with  great  swiftness,  and  are  very  voracious,  sometimes  even  attacking  small 
birds  and  lizards.  When  threatened,  they  retreat  with  their  head  and  formidable 
tippers  raised  in  an  attitude  of  defiance ; and  their  bite  is  said,  by  the  natives  of  the 
egion3  they  inhabit,  to  be  extremely  venomous. 

Sub-class  II. — Pulmonaria. 

The  pulmonary  sacs,  the  presence  of  which  is  the  leading  characteristic  of  these 
(■  mi  reals,  arc  to  be  regarded  merely  as  modifications  of  the  tracheary  structure  presented 
>y  the  other  Arachnida.  Liko  the  tracheae,  they  open  by  stigmata,  or  small  apertures  in 
he  lower  surface  of  the  animal ; but  these,  instead  of  leading  into  a tuft  of  little  tubes 
•adiating  amongst  the  organs  of  the  body,  admit  the  air  into  a small  closed  sac,  con- 
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taming  a packet  of  minute  plates,  laid  side  by  side  like  the  leaves  of  a book  (Fig.  140). 
These  animals  possess  six  or  more  eyes,  placed  on  the  anterior  portion  of  the  cephalo- 
thorax  (Fig.  153).  They  are  always  ocelli  or  simple  eyes,  each  fur- 
nished with  its  own  separate  nervous  filament. 

The  Pulmonaria  form  two  orders  — the  Polymerosomata  or  Pedipalpi, 
in  which  the  abdomen  is  distinctly  annuiated  and  attached  to  the 
Fig.  153. — Eyes  cephalothorax  by  its  whole  breadth;  and  the  Pimerosomata,  or  true 
of  Spider.  Spiders,  in  which  that  region  of  the  body  presents  no  signs  of  segmen- 
tation, and  is  connected  with  the  preceding  segment  by  a narrow  peduncle. 

Order  IY. — Pedipalpi  or  Polymerosomata. 

General  Characters. — The  principal  distinctions  existing  between  these  animals 
and  the  true  Spiders,  which  constitute  the  following  order,  are  the  great  development 
of  the  palpi,  which  always  form  large  arm-like  prehensile  organs,  often  terminated  by 
a pair  of  nippers,  and  the  distinctly  annuiated  structure  of  the  abdomen.  The  skin  is 
always  hard  and  horny ; and  the  abdomen  is  attached  to  the  back  of  the  cephalothorax 
by  its  entire  breadth. 

Divisions. — This  order  includes  only  two  families,  and  the  species  in  these  are 
not  particularly  numerous  ; but  few  of  the  Arachnida  are  more  renowned  than  these, 

from  the  universal  dread 
inspired  by  the  venomous 
powers  of  their  best  known 
representatives,  the  Scorpions. 
These  form  the  family  Scor- 
pionidai,  characterized  by  their 
elongated  tail-like  abdomen 
(Fig.  154),  armed  at  its  extre- 
^ mity  with  a sort  of  hooked 

^ > * claw,  which,  when  the  crea- 

tures are  in  motion,  is  always 
Fig.  154.— Scorpion.  carried  over  the  back  in  a most 

threatening  attitude.  This 
claw-like  organ  is  the  sting,  of  the  formidable  nature  of  which  such  extraordinary 
accounts  are  given  by  the  natives  of  those  tropical  regions  to  which,  fortunately  for 
Europeans,  the  largest  and  most  dangerous  species  are  confined.  The  poison  glands 
are  situated  close  to  the  base  of  this  organ,  and  their  ducts  run  to  its  point,  so  that 
when  the  creature  strikes  with  its  weapon,  a small  portion  of  the  venom  is  instilled  into 
the  wound.  Whether  this  venom  is  ever  fatal  to  human  life,  appears  still  to  be  a matter 
of  dispute;  but  the  effects  of  the  Scorpion’s  sting  are,  doubtless,  very  disagreeable; 
it  often  produces  great  and  painful  swelling  of  the  part  wounded,  accompanied 
in  many  cases  with  vomiting  and  other  symptoms.  Moreover,  the  venom  of 
some  species  is  said  to  be  rapidly  fatal  to  man  ; and  an  African  genus  has  received  its 
name  ( Androctonus , manslayer)  from  its  evil  reputation  in  this  respect.  As  to  the 
effects  of  this  poison  upon  smaller  animals  there  can  be  no  doubt ; as  the  Scorpions 
destroy  their  prey,  which  consists  principally  of  insects,  by  holding  them  in  their 
claws,  and  stinging  them  to  death.  Some  of  the  larger  species  also  capture  small 
lizards  and  other  animals,  which  they  destroy  in  the  same  manner. 

The  Scorpions  have  four  pairs  of  stigmata  and  pulmonary  sacs  placed  upon  the  fir-t 
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Fig.  155. — Phrynus  reni- 
foruiis  (reduced). 


our  segments  of  the  abdomen.  Behind  the  last  pair  of  legs,  a pair  of  curious  comb-like 
rgans  is  placed,  the  office  of  which  is  not  known ; but  the  aperture  of  the  generative 
irgans  is  situated  between  them.  The  female  Scorpion  exhibits  the  greatest  care  for 
ier  young,  carrying  them  upon  her  back  for  some  days  after  they  are  hatched,  and 
ittending  to  them  closely  for  about  a month,  after  which  they  are  able  to  take  care  of 
hemselves.  They  generally  live  on  the  ground  under  stones  and  in  dark  places,  coming 
>ut  at  night  in  search  of  prey ; but  they  frequently  find  their  way  into  the  interior  of 
louses,  where  they  are  sometimes  so  numerous,  that  in  some  places  it  is  said  that 
earcely  an  article  of  furniture  can  be  moved  without  the  greatest  danger  of  being 
tung  by  some  concealed  Scorpion,  irritated  at  this  unexpected  intrusion  on  his  privacy. 

The  animals  forming  the  second  family,  the  Thelyphonidas , present  an  appearance  in 
. ime  degree  intermediate  between  the  Scorpions  and  the  true  Spiders.  The  abdomen 
i short  and  rounded,  but  distinctly  annulated ; the  cephalo- 
lorax  forms  a single  mass ; the  palpi  are  very  long  and 
»ut ; but,  instead  of  the  pincers  of  the  Scorpion,  they  are 
rrmLiated  by  a moveable  claw,  capable  of  being  applied  to 
le  inside  of  the  preceding  joint,  and  thus  forming  a prehen - 
le  organ.  The  structure  of  the  anterior  pair  of  feet  is  very 
imarkable ; they  are  much  thinner  than  the  other  three  pairs, 
ad  the  tarsi  are  formed  of  a great  number  of  joints;  so  that 
le  limbs  are  converted  into  long  flexible  organs  of  touch, 
hich  probably  fulfil  the  office  of  antenna;.  Many  of  them 
-e  large  animals,  of  a somewhat  forbidding  appearance, 
hich,  like  the  Scorpions,  can  run  in  every  direction.  They  are  almost  confined  to 
opical  countries,  inhabiting  principally  the  hottest  parts  of  Asia  and  America. 

Order  V. — Dimerosomata. 

General  Characters. — The  general  appearance  of  the  animals  forming  this  order 
:st  be  familiar  to  all  our  readers.  The  body  consists  of  two  distinct  portions,  of 
rich  the  anterior,  or  cephalothorax,  is  usually  of  an  oval  form,  and  covered  with  a 
ite  of  a somewhat  homy  consistence ; whilst  the  posterior  (the  abdomen)  generally 
•ms  a soft,  roundish  mass,  without  any  traces  of  segmentation,  and  which  is  attached 
the  base  of  the  cephalothorax  by  a narrow  peduncle. 

On  its  anterior  portion  the  cephalothorax  bears  six  or  eight  simple  eyes  (Figs.  138 
i 153),  which  are  usually  situated  on  a slight  eminence.  Below  and  in  front  of  these 
' “f11  the  larSc  mandibles  (Figs.  138, 139),  which  serve  the  Spiders  for  the  destruction 
their  prey,  below  which  is  the  opening  of  the  mouth,  furnished  with  a pair  of  masti- 
ing  jaws,  or  maxillae.  From  each  of  these  springs  a long,  jointed  palpus  (Fig.  ] 39) 
ich  in  some  instances  appears  to  be  converted  into  a supplementary  leg.  ° These 
;ans  occupy  the  front  of  the  cephalothorax.  Its  lower  surface  bears  four  pans  of 
lted  legs,  furnished  at  their  extremities  with  claws,  which  arc  often  of  a verv 
rgular,  comb-like  structure.  ' 

The  pulmonary  sacs,  which  are  contained  in  the  abdomen  (Fig.  140),  arc  either  two 
four  in  number,  opening  by  stigmata  in  the  lower  surface  of  the  abdomen  Besides 
30  £esPlrator7  organs  the  majority  exhibit  an  aperture  at  the  extremity  of  the  abdo- 
n from  which  four  flat  trachea;  arise,  and  ramify  through  the  organs  of  the  body 
_ the  most  remarkable  organs,  perceptible  on  the  abdomen  of  spiders  are  the 
*■*  (Fi*  140  A W -«»  of  which  these  Uin,al,  Bpin  a*  eZt  ld  often 
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beautiful  webs,  which  have  attracted  the  attention  and  excited  the  admiration  of  man-  i 
kind  in  all  ages.  These  spinnerets  are  little  teat-like  organs,  placed  close  to  the  : 
extremity  of  the  abdomen,  on  its  lower  surface.  They  are  sometimes  four,  sometimes  I 
six  in  number ; and  may  usually  be  recognised  by  the  naked  eye.  Each  of  them  bears  | 
at  its  apex  a multitude  of  minute  tubes,  of  which  as  many  as  a thousand  arc  present  in  i 
some  species  ; so  that  the  delicate  thread,  by  which  these  creatures  suspend  themselves  j 
in  the  air,  must  frequently  be  composed  of  at  least  four  thousand  slender  filaments.  The 
substance  of  which  the  threads  are  composed  is  secreted  by  glandular  organs,  situated  j 
in  the  abdomen,  close  to  the  base  of  the  spinnerets.  It  is  a viscid  fluid,  which  speedily  ! 
hardens  on  exposure  to  the  air.  The  spider  usually  commences  its  thread  by  applying  j 
the  spinnerets  to  some  fixed  object;  to  this  the  glutinous  secretion  attaches  itself,  when  | 
the  movements  of  the  creature  are  sufficient  to  draw  out  the  materials  necessary  for  the  ; 
continuation  of  the  thread.  The  hind  feet  are  always  applied  to  the  thread  at  a short  i 
distance  from  the  spinnerets,  probably  in  order  to  bring  the  numerous  filaments  into  ^ 
contact  before  their  hardening  has  proceeded  too  far  to  allow  of  their  adhesion.  This  | 
power  of  spinning  threads  is  of  the  greatest  importance  to  all  these  animals,  as  it  not  I 
only  serves  many  of  them  for  the  construction  of  dwellings,  and  of  nets  for  the  capture 
of  prey,  but  appears  to  be  constantly  employed  in  securing  them  from  falls  whilst  in 
motion,  or  in  descending  in  a direct  line  from  an  elevated  position  to  some  object  below  | 
them.  Many  of  them  have  the  faculty  of  emitting  threads,  one  end  of  which  floats 
freely  in  the  air,  until  it  meets  with  some  object  to  which  it  adheres.  By  this  means  I 
spiders  often  form  natural  bridges,  by  which  they  can  pass  over  brooks  and  ditches.  ! 
Some  species  avail  themselves  of  the  same  power  to  take  long  flights  in  the  air,  where 
they  often  attain  great  altitudes.  Those  spiders,  whose  instinct  prompts  them  to  employ  I 
their  spinning  powers  in  regular  weaving  operations,  manifest  this  in  various  ways.  j 
Some — of  which  the  common  garden  Spider  ( Epeira  diadema,  Fig.  156)  is  an  excellent 
example — construct  a beautiful  net,  composed  of  stout  radiating  lines,  intersected  at 
tolerably  regular  intervals  by  circular  filaments.  It  appears  that  the  latter  are 
beset  by  an  immense  number  of  viscid  globules,  which  doubtless  assist  greatly  in  . 
entangling  any  insect  that  is  so  unfortunate  as  to  come  in  contact  with  the  web  of  the  , 
destroyer.  The  mode  in  which  the  creature  forms  this  elegant  structure — its  readiness  , 
to  rush  out  of  its  concealment  the  moment  some  hapless  fly  has  become  entangled  in  it3 
meshes — the  rapidity  with  which  it  shrouds  its  victim  in  a silken  coat — and  the  care  ] 
with  which  it  repairs  any  damage  done  to  its  net — are  all  so  exceedingly  interesting,  J 
that  we  regret  that  our  space  will  not  permit  us  to  dwell  at  length  upon  these  points. 

The  nets  of  some  of  the  large  tropical  Spiders  are  said  to  be  of  strength 
sufficient  even  to  capture  small  birds.  Other  species — such  as  the  common  House-  j 
spider  ( Aranea  [ Tegenaria ] domestica,  Fig.  158) — weave  a close  cloth-like  web,  usually 
placed  in  obscure  comers ; this  is  furnished  with  a sort  of  funnel-shaped  cell,  within 
which  the  Spider  lies  in  wait  for  his  prey.  Others  again  employ  their  silk  merely  to 
line  the  holes  and  crevices  which  form  their  ordinary  places  of  abode;  and  some  of  . 
these  exhibit  great  ingenuity  in  the  construction  of  their  nests.  Another  purpose,  to 
which  this  secretion  is  applied  by  all  Spiders,  is  the  formation  of  little  silky  cases,  or 
cocoons,  for  the  reception  of  the  eggs,  which  a few  species  carry  about  with  them. 
Attempts  have  been  made  to  employ  this  silk,  which  differs  considerably  in  its  texture 
from  that  of  which  the  nets  are  constructed,  for  industrial  purposes  ; but  hitherto  with 
very  little  success. 

The  Spiders  are  all  predaceous  animals,  and  generally  of  an  exceedingly  fierce  and 
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inguinary  disposition.  They  prey  with  avidity  upon  insects  and  other  articulated 
nimals  of  smaller  size  than  themselves ; but,  unless  in  self-defence,  they  do  not 
ppear  to  turn  their  weapons  against  the  higher  animals.  Nevertheless,  the  gigantic 
pecies  of  Mygale , which  inhabit  tropical  countries,  have  received  the  name  of  Bird- 
oiders,  from  a belief  that  they  frequently  attack  and  devour  small  birds  ; and  Madame 
lerian,  in  her  book  on  the  Insects  of  Surinam,  has  given  us  a most  striking  representation 


Fig'.  156. — EpeYra  diadema. 


Fig.  157. — Theridion  Malmig-natta. 


* a Mygale  in  the  act  of  devouring  a small  bird,  which  he  has,  to  use  the  lady’s  own 
:pres3ion,  “tom  from  its 

>;st.”  It  is  to  be  feared, 
iwwever,  that  in  this  in- 
duce, a3  in  some  others, 
lat  enthusiastic  natural- 
was  misled  by  Indian 
- ies ; for,  from  all  that  we 
ow  of  the  Spiders  of  the 
nnus  Mygale , they  are 
i ictly  terrestrial  in  their 
baits,  and  generally  seek 
:ir  food  upon  the  sur- 
• e of  the  ground. 

Divisions. — We  di- 
de  the  Spiders  into  three 
rallies,  distinguished  at 
We  by  differences  in 
nir  structure  and  ha- 
u.  Those  of  the  first 
lily, the  Araneidat,  have 

* eyes  in  two  rows,  one 
i lind  the  other,  the  ter- 
gal claw  of  the  man- 

■les  directed  inwards,  Fig.  158.— Arancn  (Tcffenarin)  domcRlica. 

t o palpi,  although  often  long,  never  converted  into  foot-like  organs.  They 
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Fig.  159.— Diving  Spider  (Argyroneta  aquatiea). 


usually  possess  six  spinnerets  and  only  a single  pair  of  pulmonary  sacs.  All  these 
Spiders  spin  themselves  a dwelling-place,  which  is  also  generally  connected  with  a net 
for  the  capture  of  prey.  Perhaps  the  best  known  of  these  is  the  Epeira  diadema  (Fig. 
156),  whose  threads  often  force  themselves  upon  our  attention  in  a very  disagreeable 
manner. 

This  species  forms  one  of  the  most  beautiful  of  what  are  called  geometrical 
webs  ; many  of  the  others  form  a somewhat  similar  structure,  although  without  dis- 
playing the  same  wonderful  regularity.  Of  these  the  Malmignatte  ( Theridion  Malmig- 
natta,  Fig.  157),  a Spider  much  dreaded  in  the  south  of  Europe,  is  an  example.  Our 
common  House  Spider  (. Aranea  domestica , Fig.  158)  is  another  well-known  species, 
offending  the  eyes  of  the  housewife  as  it  constantly  does  by  weaving  its  dusky  web 

in  all  dark  comers.  One  of  the  most 
remarkable  members  of  this  family  is 
the  Argyroneta  aquatiea , or  Diving 
Spider  (Fig.  159),  which  weaves  itself 
a curious  little  bell-shaped  dwelling  at 
the  bottom  of  the  water,  to  which  it 
retires  to  devour  its  prey.  As,  not- 
withstanding its  aquatic  habits,  this 
animal,  like  the  rest  of  its  order,  is 
fitted  only  for  aerial  respiration,  it 
takes  care  to  fill  its  miniature  dome 
with  air,  which  it  carries  down  with  it  from  the  surface  amongst  the  hairs  with  which 
its  body  is  thickly  clothed ; a process  very  closely  resembling  that  by  which  the  earliest 
diving-bells  were  supplied  with  air. 

The  second  family,  the  Lycos  idee,  agrees  in  the  structure  of  its  jaws  and  palpi,  and 
in  the  number  of  its  spinnerets,  with  the  Araneidce , but  the  eyes  are  arranged  in  three 
rows.  Unlike  the  Araneidce , the  animals  of  this  family  never  construct  regular  webs 
for  the  capture  of  prey ; their  utmost  exertion  of  instinct,  in  this  direction,  consisting  in 
laying  a few  threads  in  the  neighbourhood  of  their  dwelling-place.  They  generally 
live  under  stones,  in  holes  in  the  earth,  or  in  old  walls,  sometimes  lining  their  habita- 
tions with  a silken  tapestry ; and  some,  which  live  upon  trees,  weave  themselves  a 
silken  nest  amongst  the  leaves  or  on  the  branches.  They  all  take  their  prey  by  force ; 
some  of  them  running  it  down  by  swiftness  of  foot,  whilst  others  spring  suddenly  upon 
their  unwary  victim.  Perhaps  the  most  celebrated  of  these  Spiders  is  the  Tarantula 
(Lycosa  tarantula)  of  southern  Europe,  whose  bite  is  supposed  by  the  natives  of  Italy  to 
cause  death,  unless  the  patient  be  relieved  by  music  and  violent  dancing.  Some  of  these 
Spiders  can  run  in  any  direction.  A common  example  is  the  Salticus  scenicus,  a small 
species  banded  with  black  and  white,  which  may  frequently  be  met  with  on  garden 
walls.  Most  of  the  European  species  are  small ; but  in  hot  climates  they  attain  a size 
scarcely  inferior  to  those  giants  of  the  order  which  form  the  third  family,  the  Mygalida 
In  these  (Fig.  90)  the  palpi  are  of  great  length,  terminated  by  a claw.  The  last  joint 
also  has  a regular  sole,  like  that  of  the  feet.  The  mandibles  are  of  very  large  size,  and 
their  terminal  claw  is  directed  downwards  (Fig.  138) ; the  pulmonary  sacs  are  four  in 
number  (Fig.  140) ; and  the  abdomen  bears  four  spinnerets  at  the  apex.  Some  of  these 
Spiders  attain  such  a large  size  that  their  extended  legs  occupy  a circle  of  six  or  seven 
inches  in  diameter ; and  it  is  to  these  that  the  practice  of  hird-catching  already 
alluded  to  has  been  ascribed.  Species  occur  on  the  shores  of  the  Mediterranean ; but 
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hey  are,  for  the  most  part,  confined  to  tropical  countries.  They  resemble  the  LycosxUce 

in  their  habits,  generally  living  on  tho  ground,  in 
holes,  or  under  stones.  Some  of  them  form  long 
twisted  burrows  for  themselves,  which  they  line 
with  silk ; and  these  burrrows  sometimes  extend  as 
much  as  two  feet  below  the  surface  of  the  ground. 
Some,  like  the  Cteniza,  close  the  mouth  of  their 
subterranean  residence  with  a most  ingeniously- 
constructed  trap-door  (Fig.  160),  which  the  in- 
habitant closes  with  the  utmost  pertinacity  when 
any  attempt  is  made  to  invade  the  privacy  of  his 
domicile.  Hence  the  Ctenizce— of  which  several 
species  are  found  in  the  south  of  Europe,  and  on 
the  shores  of  the  Mediterranean — are  generally 
known  as  Trap-door  Spiders.  The  bite  of  the  large 
ropical  species  is  said  to  be  very  dangerous. 

Class  VII. — Myriapoda. 

General  Characters. — The  small  class  of  Myriapoda , of  which  a characteristic 
xample  has  already  been  figured  (Fig.  3),  is  in  its  general  characters  very  closely  allied 
o the  insects,  although  in  some  respects  it  appears  to  approach  the  Crustacea , especially 
he  air-breathing  Isopods  ( Oniscida ).  In  the  mature  state  their  bodies  are  generally 
longated,  and  composed  of  numerous  segments,  of  which  only  the  first  and  last  exhibit 
ny  difference  in  structure  from  the  rest ; the  articulations  of  the  body  being  generally 
sactly  similar,  and  bearing  each  one  or  two  pairs  of  jointed  legs.  The  head  always 
ears  a pair  of  jointed  antennae,  very  similar  to  those  of  many  insects ; and  behind  the 
lsertion  of  these,  on  each  side,  is  a variable  number  of  simple  eyes,  which,  however, 
• re  sometimes  wanting.  The  mouth,  in  its  general  structure,  bears  a considerable 
!3emblance  to  that  of  the  masticating  insects,  being  furnished  with  jaws,  palpi,  and  an 
pper  and  lower  lip.  Besides  these  organs,  it  is  armed  below  with  a pair  of  powerful 
ooked  jaws,  which  are  perforated  at  their  extremity  apparently  for  the  emission  of  a 
i-  momous  fluid.  These  are  the  principal  agents  in  seizing  prey. 

The  succeeding  rings,  which  admit  of  no  division  into  thorax  and  abdomen,  are 
' ch  furnished  with  one  or  two  legs  on  each  side  ; and  close  to  the  insertion  of  the 
et,  the  stigmata,  through  which  the  air  passes  into  the  tracheae,  are  situated.  It  is 
1 markable  that,  in  those  species  which  possess  two  pair  of  feet  on  each  ring,  each  ring 
I-  so  hears  a pair  of  stigmata  ; whilst  in  those  which  have  the  rings  furnished  with  only 
- single  pair  of  members  the  stigmata  occur  on  alternate  rings.  Hence  Latreille,  and 
‘ ter  him  several  naturalists,  have  considered  that  in  the  latter  case  the  rings  are  only 
ilf  segments,  two  of  which  go  to  form  the  equivalent  of  the  segment  of  the  double- 
oted  forms.  The  tracheae  ramify  through  the  organs  of  the  body  in  exactly  the  same 
anner  as  those  of  insects. 

In  their  internal  anatomy  they  also  exhibit  a great  resemblance  to  the  insects.  Their 
uryous  system  consists  of  a series  of  ganglia  running  along  the  ventral  portion  of  the 
1 -dy,  and  usually  united  by  a double  thread  ; and  the  circulation  is  effected  by  a long 
lindrical  dorsal  vessel,  tho  structure  of  which  will  be  explained  under  tho  following 
W3.  The  Myriapoda,  are  all  unisexual  animals.  The  orifices  of  the  generative  apparatus 
r e frequently  situated  at  tho  anterior  portion  of  tho  body.  In  some  Myriapoda  the 


Fig:.  160.— Nest  of  Cteniza. 
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a,  b,  c,  suc- 


ycmng,  on  first  escaping  from  the  egg,  possess  nearly  all  the  characters  of  their  parents, 
although  the  number  of  segments  and  limbs  is  always  less,  and  increases  at  each  change 

of  skin ; hut  some,  as  the  luli,  undergo 
a sort  of  metamorphosis  (Fig.  1G1), 
coming  from  the  egg  either  quite  desti- 
tute of  feet,  or  furnished  with  only 
three  pairs  of  these  organs ; and  it  is 
not  until  after  several  moultings  that 
they  attain  the  same  number  of  legs 
as  their  parents^  This  process  appears 
to  occupy  a considerable  period ; and, 
according  to  the  observations  of  Pro- 
fessor Savi,  the  luli  occupy  two  years  in  their  development  before  the  sexual  organs 
make  their  appearance.  This  metamorphosis,  such  as  it  is,  indicates  the  close  alliance 
of  these  creatures  with  the  insects ; and  many  authors  either  include  them  in  the  class 
Insecta , or,  retaining  them  in  a separate  class,  associate  with  them  some  of  the  apterous 
insects  which  present  the  closest  resemblance  with  them  in  their  earlier  stages. 

Divisions. — The  Myriapoda  form  two  orders — the  Chilopoda  and  the  Chilognatha, 
which  may  be  readily  distinguished  by  the  structure  of  the  antennas ; those  of  the  former 
never  being  composed  of  less  than  fourteen  joints,  whilst  those  of  the  second  order 
always  consist  of  seven  articulations. 


Fig.  161. — Transformations  of  lulus. 

cessive  stages. 


Order  I. — Chilopoda. 

General  Characters. — These  animals  are  usually  of  a flattened  form,  with  the 
rings  protected  both  above  and  below  by  a more  or  less  flattened  horny  plate,  and  each 
ring  bears  only  a single  pair  of  feet,  those  of  the  hinder  ring  being  directed  backwards 
in  the  form  of  a pair  of  jointed  tails.  The  antennae  are  long  and  always  composed  of 
at  least  fourteen  joints.  The  structure  of  the  mouth  has  already  been  described. 

These  creatures  usually  live  in  the  earth  or  under  stones.  They  rim  with  consi- 
derable swiftness  in  pursuit  of  their  prey,  and  can  even  progress  backwards  by  the 
assistance  of  their  tail-like  hind  legs,  which  at  other  times  are  dragged  helplessly 
behind  them.  Their  food  consists  of  insects,  which  they  seize  with  the  powerful  jaw- 
like organs  attached  to  the  lower  lip  ; and  these  organs  are  supposed  to  inject  a poison 
into  the  wound  they  inflict.  The  bite  of  some  of  the  large  tropical  species  is  said  to 
be  exceedingly  painful,  and  even  more  injurious  than  that  of  the  Scorpion  ; although 
the  application  of  ammonia  to  the  wound  speedily  relieves  the  pain  of  the  bite. 

Divisions. — The  Cliilopoda  are  divided  into  three  families — the  Cermaliida,  the 
Scolopendridce,  and  the  Geophilid.ee,  The  Ctrmahidce  have  the  body  rather  short,  with  its 
upper  surface  covered  by  eight  plates,  its  ventral  surface  by  fifteen  ; the  legs  are  very 
long,  and  terminated  by  feet  composed  of  numerous  joints.  These  animals  are  all 
exotic,  and  generally  of  small  size.  They  conceal  themselves  amongst  the  beams  and 
joists  of  houses. 

The  Scolopendridce,  well  known  as  Centipedes  (see  Fig.  3),  have  the  body  long  and 
divided  into  an  equal  number  of  segments  on  both  surfaces,  with  the  legs  rather  short, 
but  stout  and  well  adapted  for  active  motion.  This  family  includes  all  the  most 
powerful  and  predacious  species,  those  of  hot  climates  certainly  attaining  a length  ot 
twelve  inches ; and,  if  we  are  to  believe  some  travellers,  still  more  .gigantic  species  are 
to  be  met  with  in  particularly  favourable  situations.  Thus  Ulloa  states  that  specimens 
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lave  been  seen  in  Carthagena  exceeding  three  feet  in  length  and  five  inches  in  breadth, 
he  bite  of  which  is  said  to  be  mortal;  but  these  dimensions  are  so  far  above  those  of 
my  Centipedes  that  have  ever  been  brought  to  Europe,  that  we  may  be  pardoned  for 
eceiving  them  with  some  little  incredu- 
Ity.  Our  British  species,  of  which  one 
>f  the  commonest,  the  Lithobius  forci-  — 
iatus,  is  here  represented  (Fig.  162), 
ire  of  comparatively  small  size,  rarely 
exceeding  two  inches  in  length ; but 
iven  these,  when  seized,  will  turn  and 
.ttempt  to  fix  their  jaws  into  the  skin 


Fig.  1G2. — a,  Lithobius  forcipatus  ; b,  Geophilus 
longicornis. 


■f  their  captor. 

The  Geopkilidce,  of  which  a common  British  species  is  figured  above  (Fig.  162), 
re  distinguished  by  their  very  elongated  and  almost  thread-like  bodies,  composed  of 
.umerous  segments,  and  bearing  a great  but  variable  number  of  feet,  Some  species 
re  phosphorescent  in  the  dark.  One  of  these,  the  Geophilus  electricus,  is  not  unfre- 
uently  met  with  in  the  neighbourhood  of  London. 


Okder  II. — Chilognatha. 

General  Characters. — In  the  Chilognatha  the  body  is  generally  of  a convex 
orm,  composed  of  numerous  horny  arches,  below  which  an  immense  multitude  of  little 

- eet  may  be  seen,  whence  the  name  of  Millepedes , or  thousand-legs,  by  which  these 
nimals  are  commonly  known,  is  derived.  Each  segment  of  the  body  bears  two  pairs 
f limbs,  with  the  exception  of  the  hindmost  segment,  which  is  destitute  of  those 
.rgans.  The  antennae  are  short,  and  composed  only  of  seven  joints;  and  the  powerful 
, [ting  jaws  of  the  Chilopoda  are  reduced  to  a rudimentary  condition, — the  other  organs 

f the  mouth  also  undergoing  considerable  modifications.  As  might  be  expected  from 
ilia  difference  in  the  structure  of  the  mouth,  the  food  of  these  animals  differs  greatly 
; om  that  of  the  predaceous  members  of  the  preceding  order ; and  the  Chilognatha  are 
, >und  to  feed  principally  upon  vegetable  matters,  generally  when  in  a state  of  decay, 
r accordance  with  this  change  of  habit,  the  movements  of  the  creatures,  notwith- 
anding  their  immense  number  of  legs,  are  always  very  slow,  and  they  generally 
.deavour  to  escape  danger  by  rolling  themselves  up  into  a ball  (Fig.  165).  They  are 
be  met  with  constantly  in  damp  moss,  and  a few  live  under  the  bark  of  trees. 
Divisions. — The  first  of  the  four  families  into  which  the  Chilognatha  are  divided 

- rntains  only  a single  minute,  but  very  curious,  creature,  which  is  often  found  in  great 
•undance  under  the  bark  of  old  trees.  It  is  about  a sixth  of  an  inch  in  length,  com- 
-ised  of  eight  segments,  exclusive  of  the  head  and  tail.  On  each  side  of  the  body  there 

e nine  tufts  of  little  curved  hairs  ; and  the  extremity  of  the  body  is  furnished  with  a 
ft  of  longer  straight  hairs.  This  animal  is  the  Polyxenus  lagurus  ; it  forms  the  type 
the  family  Polyxenida. 

In  the  second  family,  the  Poly - 
desmidee,  tho  form  of  the  body  ap- 
proaches that  of  the  Scolopendridcc 
in  the  preceding  order,  being  flattened 
and  rather  soft;  but  in  other  respects 
tig.  1G3 — Pulj deftinus.  the  animals  resemble  tho  lulidce.  One 

ecic3,  the  Polydesmus  complanatus  (Fig.  163),  is  an  Inhabitant  of  Britain. 
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Fig.  164. — lulus. 


Fig.  165. — lulus,  with  the  body 
coiled  up,  and  the  front  of  the 
body  unrolled,  with  the  antennae 
magnified. 


Fig.  166. — Glomeris 
marginata. 


In  the  Iulidce  {lulus,  Fig.  164),  the  body  is  elongated,  and  nearly  of  a cylindrical 

form,  hearing 
no  inconsidera- 
ble resemblance 
to  a thick  worn, 
in  which  the 
skin  has  become 
homy  and  di- 
vided into  nu- 
merous segments.  Ihese  animals  are  constantly  to  be  found  in  damp  moss,  and 

sometimes  crawling  upon  trunks  of 
trees.  When  alarmed  they  coil 
themselves  up  in  a spiral  form  (Fig. 

165),  with  the  feet  entirely  con- 
cealed. Their  march  is  very  slow, 
and,  from  the  shortness  of  their 
legs,  appears  more  like  a gliding 
motion  than  a walk. 

The  Glomeridce,  forming  the  fourth 
family,  have  a short  oval  body, 
closely  resembling  that  of  the  Woodlouse,  which  they  also  resemble  in  their  habit  of 
rolling  themselves  into  a perfect  ball  when  in  danger.  The  body  is  convex  above 
and  concave  beneath,  where  it  is  furnished  with  a row  of  small  scales  on  each  side. 
These  animals  live  under  stones. 

Class  VIII. — Insecta. 

General  Characters. — We  come  now  to  the  last  and  highest  class  of  articulated 
animals,  including  the  innumerable  host  of  true  in  sects — creatures  which,  in  whatever  light 
we  view  them,  always  present  many  points  of  the  highest  interest  to  our  observation. 
Whether  we  consider  the  history  of  their  curious  transformations,  their  extraordinary 
and  often  beautiful  forms  and  colours,  their  wonderful  instincts,  and  the  close  approach 
to  reason  exhibited  by  some  of  them,  their  effects  upon  our  persons  and  property,  or  the 
extraordinary  means  by  which  nature  avails  herself  of  the  instincts  of  some  species  to 
put  a check  upon  the  ravages  of  others — we  always  meet  with  much  to  command  our 
admiring  attention ; sufficient,  in  fact,  to  render  the  study  of  insects  one  of  the  most 
attractive  pages  of  the  book  of  N ature.  Entomology  has  this  additional  recommendation, 
that  it  is  one  of  those  branches  of  Zoology  that  may  be  pursued  in  any  situation. 
Insects  abound  everywhere ; and  wherever  they  occur  their  habits  may  be  observed,  and 
their  structure  investigated.  We  regret,  therefore,  that  our  limits  forbid  us  from  giving 
more  than  a very  bare  outline  of  their  history. 

Insects,  in  their  perfect  state,  are  distinguished  from  the  other  articulate  animals  by 
the  possession  of  six  legs  and  two  antennas,  and  by  the  division  of  the  body  into  three 
distinct  regions,  the  head,  thorax , and  abdomen  (see  Fig.  167),  of  which  the  second  bears 
tbe  organs  of  motion.  They  respire  by  tracheoe,  are  generally  furnished  with  wings, 
and  almost  always  undergo  a series  of  transformations  (the  metamorphosis)  before  arriving 
at  their  mature  and  reproductive  form. 

Like  the  other  Arthropoda , the  bodies  of  insects  are  composed  of  distinct  rings  or 
segments,  and  these  are  generally  of  a horny  consistency,  united  to  each  other  by  a 
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- membranous  skin  which  gives  flexibility  to  the  whole.  In  some  cases,  however,  the 
kin  is  of  a softer  texture ; but  even  in  these  it  presents  sufficient  firmness  for  the 
ittachment  of  the  muscles,  and  the  tubes  composing  the  limbs  are  generally  of  a harder 


Antenn® 
Eyes  — 


Head. 


1st  pair  of  Legs 


•Thorax. 


1st  pair  of  Wings 
tod  pair  of  Legs 

2nd  pair  of  Wings 


3rd  pair  of  Legs 


Abdomen. 


Tibia 


Tarsus 

Fig.  167.— Anatomy  of  the  external  Skeleton  of  an  Insect. 

■nsistence  than  the  rest  of  the  integument.  The  number  of  segments  of  which  the 
>dy  of  an  insect  is  normally  composed  is  thirteen  ; but  some  of  them  are  occasionally 
aalgamated  together,  or  concealed  by  the  others,  so  as  to  make  it  appear  that  fewer 
.'gments  are  present. 

The  first  segment,  or  the  head,  is  composed  of  a single  piece,  which  bears  the  eyes 
e antennae,  and  the  organs  of 
e mouth.  The  eyes  (Fig. 
s8),  which  are  amongst  the 
ost  wonderful  objects  in  na- 
■re,  are  almost  always  of  the 

■ nd  called  compound ; that  is 
say,  they  consist  of  a multi- 

:de  of  little  hexagonal  facets, 

1 ought  close  together  on  each 
1 le  of  the  head,  each  furnished 

■ th  a cornea,  a lens,  a coating  of 
rgment,  and  a nervous  fila- 
ont.  The  number  of  these 
tie  eyes  is  sometimes  most 

; ^ordinary.  The  eye  of  the  common  House-fly  has  4,000  of  them  : that  of  c 

E. 


Fig.  163. — Hoad  and  Eyes  of  the  Bee. 
a a,  antennse ; b,  ocelli;  A,  facets  enlarged;  B,  the  same 
with  hairs  growing  between  them. 
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Dragon-fly  more  than  12,000  ; of  a Butterfly  observed  by  Puget,  17,325  ; and  that  of 
a small  species  of  Beetle  ( Mordalln ) no  less  than  25,000.  In  addition  to  these 
compound  eyes,  many  insects  also  possess  two  or  three  cielli,  or  simple  eyes  (Fig.  168), 
placed  on  the  head  between  the  large  compound  organs  ; these  appear  to  be  very  similar 
in  their  structure  to  the  individual  eyes  of  which  the  compound  eyes  are  composed. 

The  antennae  are  usually  attached  to  the  front  of  the  head,  between  the  eyes.  They 
are  exceedingly  variable  in  their  form,  and  probably  vary  considerably  in  function, 
although  their  general  office  appears  to  be  that  of  organs  of  touch.  In  some  instances, 
however,  their  conformation  appears  to  indicate  that  they  are  the  organs  of  some  special 
sense  ; and  the  functions  of  smell  and  hearing  have  been  attributed  to  them  by  different 
observer’s.  In  their  most  ordinary  and  simple  form,  they  are  more  or  less  filiform 


Fig.  169.— Antennae  of  various  Insects. 
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organs,  composed  of  a very  variable  number  of  joints.  Sometimes  they  are  thickened  at 
the  base ; sometimes  at  the  apex.  In  some  cases  the  whole  or  part  of  the  joints  are 
furnished  with  one  or  more  processes,  bristles,  or  hairs,  giving  the  entire  organ  a comb- 
like or  feathered  appearance ; in  others  the  terminal  joints  are  converted  into  broad  ■ 
plates,  folded  together  like  the  leaves  of  a book.  These,  and  several  other  forms,  are 
represented  in  the  annexed  figure  (Fig.  169) ; and  we  shall  meet  with  a still  greater 
variety  as  we  proceed. 

The  structure  of  the  mouth 
in  insects  exhibits  very  remark- 
able modifications ; and  these 
are  of  the  utmost  importance 
in  the  classification  of  these 
creatures.  In  some  insects  the 
mouth  is  formed  exclusively  for 
biting ; in  others,  as  exclusively 
for  suction ; whilst  in  others 
again  it  is  fitted  for  the  per- 
formance of  both  these  actions ; 

Fig.  170.— Head  of  Cockroach.  an(j  fhe  form  of  its  constituent 

a,  labrum;  b,  mandibles;  c.  , » a .. 

maxillae ; d,  maxillary  palpi  \ P^3  of  course  undergoes  cor-  Fig  m._parte  of  the  Mouth 

e,  tongue;  /,  labial  palpi ; gt  responding  changes, — but  the  of  Carabus. 

antennae  ; h,  compound  eyes:  n •„*  a.  labrum  ; b,  mandibles;  «i 

- 1 ' same  organs  really  exist  in  all,  . - u: — 

m edified  in  appearance,  indeed, 


i,  ocelli. 


maxillae ; d,  labium. 


60  as  sometimes  to  be  scarcely  recognizable. 
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In  the  masticating  or  biting  insects,  the  mouth  (Figs.  170,  171),  consists  of  siz 
eparate  organs  ; an  upper  lip  ( labrum , a)  attached  to  the  lower  part  of  the  front  of  the 
lead ; a pair  of  homy,  curved,  biting  jaws  ( mandibles , b),  which  are  usually  armed  with 
eeth ; a pair  of  chewuig  jaws  ( maxilUe , c),  generally  composed  of  four  pieces,  and  bearing 
uther  one  or  two  pairs  of  jointed  palpi ; and  a lower  lip  (labium,  d),  which  closes  the 
uouth  from  beneath,  and  also  bears  a single  pair  of  palpi  (Fig.  170,  e).  On  its  inner 
uriace  it  is  furnished  with  a membranous  or  fleshy  organ,  to  which  the  name  of  the 
ongue  has  been  given. 

Amongst  the  Bees  the  organs  of  the  mouth  take  another  form,  which  whilst  it 
uves  a portion  of  them  fitted  for  biting,  converts  the  remainder  into  genuine  suctorial 


Mandible 


'laxillary  Palp f 


Maxilla 


Labial  Palp 


..  Lateral  Lobes  of 
the  Tongue 

Tongue 


Fig.  172. — Head  of  Anthophora.  -Fie  170  r,  . ... 

1 73. -Parts  of  the  Mouth  separated 

ttzxzzz ^ ss 

es  can  be  sucked  up.  The 
ndibles  and  labrum  (Fig.  173, 
i)  retain  their  ordinary  form, 

1 the  former  are  constantly  em- 
>yed  in  the  numerous  ingenious 
'rations  which  these  industrious 
- atures  perform. 

The  suctorial  mouth  presents 
Principal  forms.  In  the  But- 
1 flies  and  their  allies,  the  sucto- 
* or*an  consists  of  a long  trunk, 
ich,  when  at  rest,  is  coiled  up 
a spiral  form  beneath  the  head 

&•  174).  This  spiral  trunk  is  . 

portion of -to^xai,,  m more  or  leM  ^ 


„ . , Fig.  1 74—  Mouth  of  Sphinx. 

lary:nnin7Ci  °’lna.ntpnnn3 maxill® ; m„,  maxiU 
m^dibliy.  bFUm:  '»  labium  ! & labial  palpi; 
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form  two  long  wrinkled  tubes,  adhering  together  along  their  inner  surfaces,  and  forming  j 
a double  tubular  organ,  through  which  their  possessor  sucks  the  juices  of  flowers.  The 
maxillary  palpi  are  generally  of  very  small  size,  and  only  to  be  detected  by  dissection ; 
but  the  labium,  although  very  small,  usually  bears  a pair  of  very  large, hairy  palpi,  which 
form  the  cushions  between  which  the  trunk  is  coiled  up  when  at  rest.  The  mandibles  I 
and  labrum  are  also  present,  although  in  a very  rudimentary  condition,  and  always 
concealed  under  the  hairs  with  which  the  heads  of  Butterflies  are  clothed.  This 
structure  of  the  mouth,  which  is  characteristic  of  the  order  Lepidoptera,  will  be  easily  | 
understood  by  reference  to  the  annexed  figures  (Fig.  174),  in  which  the  organs  are 
represented  separate. 

In  another  form  of  suctorial  mouth,  which  is  characteristic  of  the  order  Rhynchota , I 

including  the  Bugs  and  their  allies,  the  I 
mouth  is  furnished  with  a jointed  rostrum, 
formed  by  the  coalescence  of  the  labial  palpi  i 
(Fig.  175  a)  ; this  is  in  fact  a tube,  split  ! 
down  the  front,  and  inclosing  four  bristle-  j 
like  organs  (Fig.  175  b c ),  which  are  in  i 
reality  only  the  modified  mandibles  and  j 
maxilke.  By  means  of  these  bristles,  which  , 
are  sharp  at  the  point,  the  Rhynchota  wound  j 
the  tissues  of  the  animals  or  plants  upon  | 
the  juices  of  which  they  feed.  The  labrum  I 
is  generally  rather  elongated,  and  serves 
to  close  the  basal  joint  of  the  rostrum. 
Wheninthe  tube,  the  bristles  are  pressed  very 
close  together,  and  two  of  them  generally  j 
adhere  in  such  a manner  as  to  lead  to  the  J 
appearance  of  their  number  being  only  three 
(i b ) ; they  are  inserted  into  the  head  by  i 
broad  bases  (c),  to  which  muscles  are  attached;  and  by  the  action  of  these  they  are  | 
exserted  and  retracted. 

A third  form  of  suctorial  apparatus  is  presented  by  the  Riptera,  or  two-winged  flies,  j 


a b c 

Fig.  175. — Buccal  apparatus  of  an  Hemipterous 
Insect. 


of  which  the  common  House  Fly 
is  a familiar  example.  These  possess 
a proboscis  (Fig.  176),  generally  of 
a fleshy  texture  ; this  is  composed 
of  the  lower  lip,  is  usually  bent  up- 
wards at  a short  distance  from  its 
base,  and  terminated  by  a broad  flap 
(the  representative  of  the  labial 
palpi),  which  is  constantly  used  as 
an  organ  of  touch.  The  upper  sur- 
face of  this  proboscis,  which  forms  a 
tube,  is  opened  below  the  knee-like 
bend,  to  give  issue  to  the  true  buccal  organs,  the  mandibles,  maxillte,  and  labrum,  whic 
in  many  of  these  animals  acquire  the  form  of  bristles  or  lancets,  and  are  employed  in 
piercing  the  skins  of  other  animals  and  sucking  their  blood.  The  maxillae  are  generally 
furnished  with  a pair  of  palpi,  consisting  of  from  one  to  five  joints ; and  when,  as  is 


Fig.  176. — Proboscis  of  a Dipterous  Insect  ( Tabanus ). 

, eyes ; a,  ocelli ; m,  mandible ; mi,  maxilla  ; mp,  mas* 
illary  palpus ; l3,  labium. 
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metimes  the  case,  the  maxillae,  with  the  other  internal  organs,  are  reduced  to  a rudi* 
.ntary  condition,  the  maxillary  palpi  are  inserted  upon  the  stalk  of  the  labium  at  or 
ar  the  bend.  A^l  these  types  of  structure  undergo  great  modifications  in  different 
oups  of  insects  ; .and  these  differences  furnish  some  of  the  most  important  characters 
. the  classification  of  these  animals. 

The  second  division  of  the  body  of  insects  is  always  composed  of  three  segments, 
though  these  are  frequently  amalgamated  together  in  such  a manner  as  to  be  almost 
^distinguishable.  The  three  segments  together  form  the  thorax  (see  Fig.  167)  ; but 
ey  are  individually  distinguished  by  names  indicative  of  their  position  in  the  body, 
a first  being  called  the  prothorax,  the  second  the  mesothorax,  and  the  third  the 
tathorax.  They  vary  greatly  in  their  comparative  size,  and  in  the  amount  of  their 
rface  visible  on  the  upper  part  of  the  body.  In  some  insects  all  the  segments  are 
uallv  uncovered,  whilst  in  others  only  the  prothorax  is  visible  when  the  wings  are 
ised ; and  every  intermediate  form  may  be  met  with. 

The  thoracic  segments  always  bear  the  organs  of  motion,  which,  in  most  insects, 

■ lsist  of  six  legs  and  four  wings.  The  form  of  these  organs  is  very  various ; but 
;ir  general  construction  is  always  similar.  The  centre  of  the  lower  surface  of  the 
wax,  or  breast,  is  occupied  by  a narrow  piece  called  the  sternum,  which  frequently 
I ejects  as  a ridge  externally,  and  generally  gives  off  an  internal  process  for  the 
nertion  of  muscles.  On  each  side  of  this  are  the  sockets  for  the  legs,  of  which  each 
| 'ment  of  the  thorax  bears  a pair.  The  first  joint  of  the  legs,  called  the  coxa  (or  hip), 
I sometimes  immoveably  attached  to  the  thorax,  sometimes  articulated  with  it  by  a 
t of  ball  and  socket  joint.  This  is  followed  by  a second  piece,  the  trochanter,  which 
ites  the  long  thigh  {femur ) to  the  coxa ; this  varies  greatly  in  its  form,  being  some- 
, es  ring-shaped,  sometimes  forming  a triangular  piece  applied  against  the  base  of 
[:  thigh.  The  thighs  are  generally  of  a rounded  form,  frequently  thickened  in  the 
idle  or  towards  the  extremity ; they  are  often,  especially  the  hinder  pair,  of  very 

• ;e  size,  and  armed  with  spines  of  greater  or  less  magnitude.  The  shanks  (or  tibia), 
ch  are  articulated  by  a sort  of  hinge-joint  to  the  extremities  of  the  thighs,  are 
erally  about  equal  to  these  in  length,  but  thinner,  and  frequently  more  or  less  flat- 
;d  or  angular,  and  furnished  with  numerous  spines  or  bristles.  At  the  extremity  of 

tibia  comes  the  tarsus,  or  foot,  which  sometimes  consists  of  one,  but  generally  of 
? a three  to  five  joints.  The  lower  surface  of  these  feet  is  generally  flattened  and 

• zerted  into  a sort  of  sole,  covered 
i very  close  set  hair  ; and  the  apex 
he  last  joint  is  almost  always  fur- 
led. with  a pair  of  claws,  often 

- atifully  toothed,  and  in  many  cases 
>mpanied  by  a pair  of  soft  mcm- 
. ious  organs,  • called  pulvilli,  which 
very  distinct  in  the  common  fly. 

-36  adhere,  like  sucking-cups,  to  any 
ct  against  which  they  may  be  ap- 
i • 1,  and  thus  enable  their  possessors  to 
‘ c securely  even  in  a reversed  position.  The  legs  and  their  component  parts  undergo 
i - nfinity  of  modifications  in  the  different  groups  of  insects ; always,  however,  in 
t coincidence  with  the  habits  of  the  creatures,— in  leaping  insects,  such  as  tho 

b chopper  and  the  Locust  (Fig.  177),  the  hinder  legs  are  much  lengthened  and  the 

- - 


Fig.  177. — Locust. 
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Fig.  178. — Mole  Cricket  (Grvllotalpa). 


thighs  very  thick,  forming  powerful  jumping  organs.  In  many  aquatic  species 
(Dyticus  and  Notonecta)  the  legs  are  flattened  and  fringed  with  hairs  to  enable  these 
animals  to  swim  rapidly  through  the  water.  In  the  Mole  Cricket  (Fig.  178),  the  fore- 


legs become  modified  to  suit  the  creature  to  its  burrowing  habits;  whilst  in  the  Manti»t 
or  praying  insect  (Fig.  179),  these  limbs  are  converted  into  most  formidable  prehensile 
organs,  with  which  these  insects,  reputed  so  pious  by  the  inhabitants  of  the  countries 
where  they  are  found,  most  remorselessly  mangle  the  bodies  of  their  insect  prey. 
Many  other  modifications  of  these  organs  occur ; and  as  these  modifications  are  of  great 


Fig.  179. — Mantis  religiosa. 


importance  in  the  classification  of  insects,  we  shall  have  occasion  to  refer  to  them 
frequently  in  the  sequel. 

The  wings,  of  which  there  are  never  more  than  two  pairs,  are  attached  to  the 

second  and  third  thoracic  segments. 
They  are  generally  of  a membranous 
texture ; but,  notwithstanding  the 
delicacy  which  they  often  exhibit, 
each  wing  is  found  to  consist  of  a ! 
double  membrane,  between  which  a 
variable  number  of  veins,  or  ntr • 
vures,  ramify  in  different  directions. 
These  serve  to  keep  the  wings  ex- 
tended ; and  the  characters  afforded 
by  their  arrangement  are  often  of 
the  greatest  importance.  These 
nervures  appear  to  be  horny  tubes, 
accompanied  by  vessels ; and  it«s  , 
probably  by  the  injection  of  fluid 
Fig.  180.— Callichroma  Moachata.  into  the  latter  that  the  extension  « 

the  folding  wings  of  many  insects  is  effected. 


wnros,  of  iNSiora. 
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In  some  insects  the  four  wings  are  all  of  a similar  texture,  and  alike  available  ir> 
light ; whilst  in  others,  the  anterior  pair  acquire  a firmer  consistence,  forming  a sort 
f case,  within  which  the  large  membranous  posterior  wings  can  be  folded  up  in 


epose. 


In  the  Beetles  (Fig.  180),  the  anteriqr  wings  generally  acquire  a homy  consistency, 
i ad  constitute  a regular  hard  shell,  covering  the  back  of  the  abdomen  and  the  wings 
rhen  the  insect  is  at  rest : these  are  called  elytra.  In  the  Grasshoppers  and  Locusts, 
nd  some  other  insects,  on  the  contrary,  the  anterior  wings,  although  much  stronger 
ban  the  posterior,  are  still  flexible,  and  possess  only  a parchment-like  texture,  in 
fiich  the  nervures  may  be  distinctly  recognized  ; whilst  in  the  Bugs,  the  basal 
ortion  of  the  elytron,  is  generally  homy,  and  the  apical  portion  membranous.  The 
ings  are  generally  more  or  less  clothed  with  minute  hairs  ; these,  in  the  Butterflies 
ad  allied  insects,  usually  acquire  the  form  of  flattened  scales,  to  which,  as  is  well 
nown  the  beautiful  colours  of  those  insects  are  due. 

Although  the  wings  of  insects  are  generally  four  in  number,  the  hinder  pair  is 
•cry  frequently  absent;  and,  in  fact,  one  whole 
rder  of  insects  is  characterized  by  the  possession 
f only  one  pair  of  wings.  In  these  (Fig.  181) 
pair  of  small  knobbed  filaments,  which  stand 
a the  sides  of  the  thorax  behind  the  wings, 
ad  which  are  called  halteres  or  balancers,  have 
cen  regarded  as  the  representatives  of  the  hind 


Fig-.  181. — Conops. 


Of  the  abdomen  in  general  but  little  can 
! said.  It  consists  normally  of  nine  seg- 
ents ; but  some  of  these  are  generally  con- 
aled  by  the  others,  so  that  the  abdomen 
pears  to  be  composed  of  a smaller  number  of  articulations.  In  some  instances  the 

■ F11611^3  3X0  attached  edge  to  edge,  when  the  abdomen  exhibits  little  or  no  flexibility  ; 
other  cases,  each  segment  slides  at  its  base  within  the  one  preceding  it,  so  that  the 
role  is  capable  of  bending  to  a certain  distance  in  some  directions.  The  orifice  of  the 
nerative  organs  is  situated  at  the  extremity  of  the  abdomen,  which,  in  the  male,  is 
,en  furnished  with  peculiar  organs  for  grasping  the  abdomen  of  the  female  during 

; mlation,  and  in  the  female  with  instruments  of  very  various  structure,  adapted  for 
icing  the  eggs  in  the  situation  most  proper  for  their  development.  T1  ese  exquisitely 
lutiful  contrivances  will  be  described  hereafter  under  the  different  gi\  ups  of  which 
yj  are  characteristic.  The  apex  of  the  abdomen  is  also  sometimes  furnished  with 
pendages  not  connected  with  the  generative  organs ; these  are  sometimes  long  filiform 
Is,  sometimes  bristle-like  organs,  by  means  of  which  the  insect  effects  considerable 

■ ps.  In  the  Cockroaches,  and  some  other  insects,  they  form  stout-jointed  bristles, 
' cm^Bng  short  antennae.  In  the  Earwigs  they  constitute  a powerful  pair  of  forceps, 

cn  of  great  length  ; whilst  the  aphides  are  furnished  with  a pair  of  tubular  appendages 
m which  a sweet  juice  exudes. 

The  intestinal  canal  always  forms  a tube  of  variable  width  (Fig.  182),  formed  of 
ce  membranous  layers,  running  from  one  extremity  of  the  body  to  the  other,  com- 
'nemg  behind  the  mouth  in  a narrow  oesophagus,  and  usually  terminating  posteriorly 
a somewhat  dilated  cavity,  the  cloaca , which  also  receives  the  termination  of  the 
ernal  generative  organs.  Tho  oesophagus  leads  first  into  a membranous,  and  usuallr 


154 


DIGESTIVE  CAN AIi  OF  INSECTS. 


folded  stomach,  the  crop ; from  this,  in  the  masticating  insects,  the  food  passes  into 
a second  stomach,  which,  from  its  being  furnished  with  horny  plates  and  other  organs 
for  the  comminution  of  the  food,  has  received  the  name  of  gizzard.  Behind  this  is  the 

true  stomach,  in  which  the  process  of 
chylification  goes  on.  This  is  often 
covered  with  little  villi,  or  furnished 
with  glandular  organs,  which  appear  to 
secrete  a gastric  juice  of  some  kind. 
The  remainder  of  the  canal  forms  the 
intestine,  which  is  usually  of  a tubular 
form,  and  is  very  variable  in  length, 
sometimes  running  to  the  anal  opening 
with  but  little  deviation ; whilst  in  other 
cases  it  forms  several  convolutions  in 
the  anterior  of  the  abdomen.  The  length 
of  the  intestinal  canal  varies  greatly. 
In  the  carnivorous  and  suctorial  species 
it  is  usually  short — not  more  than  twice 
the  length  of  the  body — whilst  in  the 
vegetable  - feeding  insects  it  is  much 
longer,  sometimes  attaining  a length 
equal  to  eight  times  that  of  the  body. 
The  oesophagus  is  usually  furnished  with 
tubular  salivary  glands,  and  in  the  sue* 
torial  insects  also  frequently  with  a 
bladder-like  organ,  the  sucking  stomach, 
by  the  dilatation  of  which  the  animals ' 
are  enabled  to  suck  up  their  fluid  nutri- 
ment. Behind  the  stomach  the  intestine 
receives  the  mouths  of  several  long  tubu- 
lar organs,  which  are  usually  considered 
to  secrete  a matter  analogous  to  bile; 
whilst  the  anus  is  frequently  furnished 
with  similar  glands,  producing  an  acrid 
and  often  offensive  secretion. 

As  insects  possess  no  system  of  absor- 
bent vessels  like  those  of  the  higher 
animals,  the  portion  of  the  food  to  be 
assimilated  passes  through  the  walls  of 
the  stomach  into  the  cavity  of  the  body, 
when  it  mixes  with  the  blood  bathing  the  surface  of  the  organs,  and  thus  comes 
into  the  general  circulation.  The  circulation  is  effected  by  very  simple  means. 
The  heart  is  a tubular  organ  running  along  the  back  of  the  insect,  and  hence  called 
the  dorsal  vessel — ( a in  the  diagram  Fig.  183).  This  is  formed  of  a series  of  sacs 
opening  one  into  the  other,  from  behind  forwards,  in  such  a manner  that  the 
folds  formed  by  the  junction  of  the  sacs  serve  as  valves  to  prevent  the  reflux  of 
the  blood.  The  blood  enters  this  vessel  from  the  cavity  of  the  body  by  a series  of 
valvular  openings,  when  it  is  gradually  driven  forwards  by  the  successive  contraction 


Fig.  182. — Digestive  Apparatus  of  Beetle. 

a,  pharynx  ; b , oesophagus  ; c,  crop  ; d,  giz- 
zard ; c,  chylific  stomach ; /,  small  intes- 
tine; g,  rectum;  h,  biliary  vessels. 


CIRCULATION'  AND  RESPIRATION  IN  INSECTS. 


155 


f the  divisions  of  the  vessel,  until  it  escapes  in  the  neighbourhood  of  the  head.  It 
pears,  however,  that  after  this  it  is  no  longer  confined  within  vessels,  as  neither 


Fisr.  1S3.— Circulation  in  Insects. 

(The  arrows  indicate  the  course  of  the  blood). 

Series  nor  veins  have  been  detected  in  the  bodies  of  insects,  but  that  it  gradually 
sses  back  through  the  spaces  left  between  the  internal  organs,  until  it  again  reaches 
j heart. 

Dining  this  return  it  comes  in  contact  with  the  respiratory  organs,  which,  in  this 
ss  of  animals,  consist  of  an  infinity  of  minute  tubes,  which,  ramify 
> every  direction  through  the  body.  These  are  composed  of  a mem- 
r .nou3  outer  coat,  which  is  kept  constantly  distended  by  a minute 
utilaginous  filament  coiled  up  in  a spiral  form  (Fig.  184).  The  air 
-letrates  into  them  by  a number  of  openings,  called  stigmata  or 
■ racks,  placed  on  each  side  of  the  body.  Thore  is  usually  one  pair 
i:ach  segment,  with  the  exception  of  the  head,  and  terminal  segments 
"the  abdomen.  The  spiracles  are  furnished  with  a muscular  appa- 
i is,  by  which  the  insect  can  close  the  aperture  at  pleasure.  They 

frequently  situated  on  the  membrane  uniting  contiguous  6eg-  tube  oMnsect* 
its. 

1 The  most  general  form  of  the  nervous  system  in  insects  is  that  already  described 
figured  at  page  199,  Fig.  5,  although  many  of  these  animals  exhibit  a striking 
: i arture  from  this  general  rule.  In  some  the  whole  of  the  ganglia  of  the  body  appear 
-be  condensed  into  one  or  two  masses,  from  the  hindmost  of  which  the  abdominal 
ves  radiate  in  all  directions,  whilst  others  present  various  intermediate  stages 
• veen  this  and  the  normal  form.  The  brain  consists  of  a nervous  mass,  placed  above 
oesophagus;  and  from  this  the  nerves  of  the  principal  organs  of  sense,  the  eyes  and 
trnase,  are  given  off.  Below  the  oesophagus  is  another  ganglion,  united  with  the 
ra-cesophagral  ganglia  by  a pair  of  nervous  threads,  which  form  a collar  surrounding 
oesophagus.  From  the  lower  portion  of  this  ring  the  filaments  are  given  off  which 
4e  the  ganglia  of  the  body  with  those  of  the  head  ; and  these  filaments,  with  their 
glia,  always  run  along  the  lower  portion  of  the  body  immediately  within  the  skin 
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of  the  belly ; the  alimentary  canal  occupying  the  space  above  them,  and  this  again  j 
being  surmounted  by  the  dorsal  vessel.  Of  the  organs  of  sense  in  these  animals  we 
have  already  spoken.  Their  marvellous  instincts  will  be  described  hereafter. 

Insects  are  all  unisexual  animals.  Hermaphrodism,  where  it  occurs,  is  quite 
exceptional  in  its  nature,  and  very  rarely  gives  rise  to  individuals  capable  of  propa- 
gation. The  different  sexes  are  sometimes  undistlnguishable  by  external  characters, 
except  that  t*he  females  are  usually  larger  and  broader  than  the  males ; but  in  most 
instances  the  structure  of  the  apex  of  the  abdomen  at  once  indicates  the  sex,  and,  inde- 
pendently of  characters  derived  from  this  parr  of  the  body,  other  organs,  especially  the  | 
antennae  and  tarsi,  often  present  very  great  differences  in  the  two  sexes.  Their  repro-  | 
duction  is  also  essentially  oviparous,  although  some  species  are  ovo- viviparous — that  is 
to  say,  the  eggs  are  hatched  and  the  young  developed  to  a greater  or  less  extent  within 
the  body  of  the  parent ; and  a few  (the  Aphides)  are  truly  viviparous  at  certain  periods, 
the  young  being  produced  apparently  by  a sort  of  internal  gemmation. 

In  their  regular  development  from  the  egg,  insects  in  general  pass  through  a certain  1 
series  of  changes,  which  together  constitute  what  is  called  the  metamorphosis , the  young 

animal  on  emerging  from  the 
egg  generally  exhibiting  an  ap- 
pearance very  different  from  that 
which  it  is  ultimately  destined  to  ! 
assume.  The  degree  of  this  me- 
tamorphosis is,  however,  very  j 
different  in  different  groups  of  { 
insects.  In  its  most  complete  form,  j 
as  exemplified  in  the  Butterflies  j 
(Fig.  185),  Moths,  Beetles,  and  j 
many  other  insects,  the  meta-  J 
morphosis  takes  place  in  three  I 
very  distinct  stages.  In  the  first, 
which  is  called  the  larva,  state,  j 
the  insect  has  the  form  of  a grub, 
sometimes  furnished  with  feet,  ; 
sometimes  destitute  of  those 
organs.  Different  forms  of  insects 
in  this  state  are  popularly  known 
as  caterpillars,  grubs,  and  mag- 
gots. During  this  period  of  its 
existence  the  whole  business  of 
the  insect  is  eating,  which  it 
usually  does  most  voraciously, 
changing  its  skin  repeatedly  to 
allow  for  the  rapid  increase  in 
its  bulk ; and  after  remaining 
in  this  form  for  a certain  time,  which  varies  greatly  in  different  species,  it  passes 
to  the  second  period  of  its  existence,  in  which  it  is  denominated  a pupa.  In  this  . 
condition  the  insect  is  perfectly  quiescent,  neither  eating  nor  moving.  It  is  sometimes 
completely  inclosed  in  a horny  case,  in  which  the  position  of  the  limbs  of  the  future 
insect  is  indicated  by  ridges  and  prominences,  sometimes  covered  with  a case  of  a softer  , 
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asistence,  which  fits  closely  round  the  limbs,  as  well  as  the  body,  thus  leaving 
■ former  a certain  amount  of  freedom,  i'upce  of  this  description  are  sometimes 
dosed  within  the  dried  larva  skin,  which  then  forms  a horny  case  for  the  protection 
its  tender  and  helpless  inmate.  After  lying  in  this  manner,  with  scarcely  a sign  of 
i for  a longer  or  shorter  period,  the  insect,  arrived  at  maturity,  bursts  from  its  prison 
the  full  enjoyment  of  all  its  faculties.  It  is  then  said  to  be  in  the  imago  or  perfect 
. .te.  This  metamorphosis  is  one  of  the  most  remarkable  phenomena  in  the  history  of 
lects,  and  was  long  regarded  as  perhaps  the  most  marvellous  thing  in  nature ; although 
:ent  researches  have  shown  that  the  history  of  many  of  the  lower  animals  presents  us 
ch  circumstances  equally  if  not  still  more  wonderful.  Nevertheless  the  meta- 
rphosis  of  the  higher  insects  is  a phenomenon  which  cannot  fail  to  arrest  our 
ention.  To  see  the  same  animal  appearing  first  as  a soft  worm-like  creature,  crawling 
wiy  along,  and  devouring  everything  that  comes  in  its  way,  and  then,  after  an  inter- 
: diate  period  of  death-like  repose,  emerging  from  its  quiescent  state,  furnished  with 
ags,  adorned  with  brilliant  colours,  and  confined  in  its  choice  of  food  to  the  most 
icate  fluids  of  the  vegetable  kingdom,  is  a spectacle  that  must  be  regarded  with  the 
;hest  interest ; especially  when  we  remember  that  these  dissimilar  creatures  are  all 
nposed  of  the  same  elements,  and  that  the  principal  organs  of  the  adult  animal  were 
a manner  shadowed  out  in  all  its  previous  stages. 

But  although  the  majority  of  the  class  Insecta  undergo  a complete  metamorphosis  of 
s description,  there  are  many  in  which  the  only  transformation  consists  in  a series 
,•  changes  of  skin,  without  any 
erval  of  rest ; the  larva,  which 
km  the  first  presents  a certain 
gee  of  resemblance  to  its 
ent,  gradually  acquiring  those 
ans  which  it  originally  wanted, 
t this  metamorphosis,  which  is 
ed  incomplete,  the  principal 
erence  between  the  larva  and 
i imago  consists  in  the  absence 
wing3  (Fig.  186),  which  first 
re  their  appearance  in  the  fo^tn 
: hick  lobes,  inclosed  in  cases, 

: he  course  of  the  last  changes 
.he  skin.  The  joints  of  the 
■ ’nnae  and  tarsi  are  also  simc- 
es  fewer  in  number  ; and  the 
li,  or  simple  eyes,  are  gene- 
y wanting  in  the  larva,  when 
- lent  in  the  perfect  insect.  In 
e insects,  such  as  the  Dragon- 
J i,  the  May-flies  (Fig.  187),  and  some  others,  the  larvae,  which  are  aquatic,  present 
eater  difference  from  the  perfect  insect  than  in  the  cases  above  referred  to ; although 
pupa  is  active  and  continues  to  feed  until  the  time  of  its  arrival  at  the  imago  state, 
may  therefore  call  this  a sub-complete  metamorphosis.  Lastly,  a few  insects,  which 
?essno  wings  in  the  perfect  state,  undergo  no  change,  except  in  size,  from  the  time 
heir  emergence  from  the  egg,  to  that  of  their  reaching  maturity. 


-AS 


Fig.  18G.— Transformations  of  the  Great  Green  Grasshopper 
(Grvllus  Viridissimus).  a,  Larva;  b,  Pupa;  x,  wing- 
lobes  ; c,  Imago. 
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Divisions. — In  accordance  with  these  peculiarities  of  the  metamorphosis,  the 

class  of  insects  may  be  divided 
into  three  sub-classes.  In  one, 
the  animals  are  apterous  in  all 
stages,  and  undergo  no  change  of 
form ; these  are  called  Imecta 
Ametabola.  In  a second,  the  larva 
present  a more  or  less  close  re- 
semblance to  the  perfect  insects, 
but  possess  no  wings,  which 
make  their  appearance  in  the 
form  of  lobes  or  tubercles  on  the 
back  of  the  pupa.  The  latter  is 

Fig.  187.— May-fly  (Ephemera  vulgata)  : Larva,  Pupa,  and  generally  active,  and  continues 
Imago.  , . x.  , . 

to  eat,  but  in  some  cases  is 


quiescent ; these  are  the  Insecta  Hemimetabola. 

In  the  third  sub-class  the  metamorphosis  is  complete  ; the  larva,  pupa,  and  imago 
states  constituting  three  distinct  phases  of  life  ; the  second  being  always  quiescent. 
These  are  the  Insecta  Metabola. 

Some  entomologists,  amongst  whom  we  may  mention  Professor  Burmeister,  of  Halle, 
deny  the  existence  of  the  first  of  these  groups,  distributing  the  insects  which  form  it 
amongst  the  orders  of  the  second  sub-class ; whilst  Mr.  W estwood  arranges  the  Ametabola 
with  the  Myriapoda  in  a class  distinct  from  the  Ptilota , or  winged  insects;  but  we  have 
not  considered  ourselves  justified  in  adopting  either  of  these  views. 

These  sub-classes  are  further  divided  into  orders  principally  from  characters  derived 
from  the  structure  of  the  mouth  and  wings.  Of  these  the  Ametabola  include  three, — 
the  Anoplura,  or  Lice,  possessing  a suctorial  mouth  ; the  Mallophaga,  or  Bird-lice,  with 
biting  oral  organs,  but  without  caudal  appendages  ; and  the  Thysanura,  or  Spring- tails, 
with  mandibulate  mouths,  and  with  two  or  more  bristles  attached  to  the  caudal  extre-  J 
mity.  The  Hemimetabola  include  three  principal  orders,  of  which  one,  the  Ehynchota, 
including  the  Bugs  and  Cicadae,  is  characterised  by  the  possession  of  a jointed  suctorial  | 
rostrum,  whilst  the  other  two  are  mandibulate.  In  one  of  these,  the  Orthoptera,  j 
the  wings  are  unequal ; the  posterior  membranous  pair  being  the  largest,  and  folded  j 
up  in  repose  beneath  the  anterior  pair,  which  are  generally  coriaceous  in  their  j 
texture.  A second,  the  Neuroptera , has  the  wings  generally  equal  in  size  and  similar  I 
in  consistence.  Some  of  these  have  quiescent  pupae.  A fourth  small  order,  the  Phy- 
sopoda,  consisting  of  minute  insects  nearly  allied  to  the  Orthoptera , is  characterised 
by  the  possession  of  four  narrow  flat  wings,  without  nervures,  but  furnished  with  a 
fringe  of  fine  hairs. 

The  third  sub-class,  the  Metabola , is  divided  into  six  orders,  of  which  three  have  1 
the  mouth  completely  suctorial ; whilst  in  the  others  some  of  the  oral  organs  are 
always  formed  for  biting.  Of  the  suctorial  Metabola , the  Aphaniptera  (a  little  order  i 
including  only  the  Fleas)  have  the  thoracic  segments  distinctly  separated,  and  the  wing#  i 
represented  only  by  two  homy  plates  on  each  side  of  the  body. 

In  the  two  other  suctorial  orders  the  segments  of  the  thorax  are  more  or  less  com-  j 
pletely  fused  into  a mass.  Of  these,  the  Pipiera,  or  Flies,  are  distinguished  by  their  j 
short  proboscis,  and  by  the  possession  of  only  a single  pair  of  wings ; the  position  | 
of  the  hinder  pair  being  occupied  by  knobbed  filiform  organs ; whilst  the  L*p*" 
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optera,  including  the  well-  known  Butterflies  and  Moths,  are  furnished  with  a | 
piral  trunk,  and  with  four  large  scaly  wings  (Fig.  185).  Of  the  mandibulate 
rders  of  this  section,  the  Eymenoptera  are  characterized  by  their  four  more  or 
ss  membranous  veined  wings,  of  which  the  posterior  pair  are  always  the  smallest; 
i hilst  the  Coleoptera,  or  Beetles,  are  distinguished  by  the  homy  consistency  of  their 
nterior  wings,  which  serve  merely  as  cases  for  the  protection  of  the  delicate  mem- 
ranous  hinder  pair.  A third  mandibulate  order,  the  curious  Strepsiptera,  or  Bee- 
p irasites,  apparently  allied  to  tho  Coleoptera , have  the  anterior  wings  reduced  to  a 
idimentary  condition,  forming  a pair  of  singularly  twisted  appendages  placed  on  the 
i eso  thorax ; whilst  the  hinder  wings  are  of  large  size,  and  fold  up  like  a fan  during 
■pose.  The  females  are  apterous. 

Sub-class  I. — Ametabola. 

Order  I. — Anoplura. 


Neither  the  habits  nor  the  appearance  of  the  insects  forming  the  present  order 
•e  such  as  to  render  them  particularly  attractive  objects.  Small  as  they  are,  perhaps 
> other  insects  inspire  so  much  disgust  as 


ice ; being  generally  regarded  as  the  con- 
i' mutants  of  dirty  habits.  They  have  a 
ittened  and  semi-transparent  body,  with 
distinctly  separated  head,  which  bears  a 
ir  of  short  five-jointed  antennae  and  one 
two  simple  eyes  on  each  side,  and  is 
' rnished  beneath  with  a soft  retractile  pro- 
' scis,  within  which  are  four  bristle-like 
: ?ans,  the  analogues  of  the  mandibles  and 
i xillae.  There  is  rarely  any  distinction 
rtween  the  thoracic  and  abdominal 
ir  fments,  except  that  the  former  are 
-nished  with  three  pairs  of  stout  legs, 


Fig.  188. — a,  the  Common  Louse;  b,  magni- 
fied; c,  one  of  the  legs  magnified  ; d,  eggs  ; 
e,  ditto  magnified. 


- minated  either  by  a strong  hook  or  by  a pair  of  clasping  claws  (Fig.  1 88). 

These  animals  are  all  parasitic  upon  mammiferous  animals,  of  which  almost  every 
cies  has  its  peculiar  louse,  whilst  some  of  them  harbour  three  or  four  distinct  species 
these  parasites.  Four  species  inhabit  the  human  subject,  three  of  them  being  of 
inary  occurrence,  whilst  the  fourth,  the  Pediculus  tabescentium,  has  only  been 
:asionally  observed,  but  always  in  vast  numbers,  either  causing  or  accompanying  a 
nplaint  under  which  the  patient  appears  gradually  to  waste  away.  Several  instances 
recorded  in  ancient  authors  of  death  being  caused  by  this  disease,  which  is  termed 
hiriasu  (from  the  Greek  ph their,  a louse) ; and  although,  in  some  of  these  cases,  the 
; •chief  appears  rather  to  be  attributable  to  mites,  allied  to  the  Sarcoptes  scabiei  (page 
! v Fig-  147),  yet  the  occurrence  of  vast  quantities  of  Pediculi  upon  an  old  woman 
ich  was  observed  some  years  since  at  Bonn,  would  seem  to  show  that  true  Lice  may 
re  been  the  aggressors  in  some  of  the  fatal  cases  on  record. 

These  insects  generally  infest  thoso  parts  of  tbeir  hosts  which  arc  most  thickly 
: -ered  with  hair,  amongst  which  they  creep  about  with  case  by  means  of  their 
•sping  claws.  They  attach  their  eggs,  which  are  of  a pear  shape,  to  the  hairs,  and  1 
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the  young  are  excluded  in  a few  days.  They  undergo  no  metamorphosis,  and  are  soon 
capable  of  reproduction ; so  that  their  numbers  rapidly  increase,  when  proper  measures 
for  their  eradication  are  neglected.  Burmeister  arranges  the  Anoplura  with  the 
Rhynchota. 

Order  II. — Mallophaga. 

General  Characters. — This  small  order  is  composed  of  insects  bearing  a 
general  resemblance  to  the  Lice,  with  which,  in  fact,  they  are  arranged  by  many 
authors ; whilst  Burmeister,  whose  system  admits  no  orders  of  apterous  insects, 
places  them  with  the  Orthoptera  in  his  order  Gymnognatha.  They  differ  from  the 
Anoplura , in  having  the  mouth  always  formed  for  biting,  being  furnished  with  a 
pair  of  hooked  mandibles,  and  distinct  upper  and  lower  lips,  and  sometimes  with  a 
slender  pair  of  palpigerous  maxillae.  This  difference  in  structure  is  accompanied  by  a 
corresponding  difference  in  habits.  Instead  of  sucking  the  blood  of  the  animals  on 
which  they  are  parasitic,  the  Mallophaga  devour  the  most  delicate  portions  of  their 
hair  or  feathers ; frequently  attacking  these  organs  at  the  moment  of  their  sprouting 
through  the  skin.  They  are  especially  common  upon  birds,  few  of  them  being  free  from 
such  parasites  ; and  some  species  also  infest  quadrupeds.  As  nearly  every  species  of 
bird  has  at  least  one  of  these  parasites  peculiar  to  itself,  their  numbers,  as  might  be 
expected,  are  by  no  means  small,  and  they  have  been  formed  into  numerous  genera. 
Burmeister  divides  them  into  two  families — the  Philopteridce,  with  filiform  antennae,  and 
without  maxillary  palpi,  and  the  Liotheidce,  with  maxillary  palpi  and  clavate  antenna. 

Order  III. — Thysanura. 

General  Characters. — This  order  includes  a small  number  of  mandibulate 
insects,  referred  by  Burmeister,  like  those  of  the  preceding  order,  to  the  neighbourhood 
of  the  Orthoptera.  They  are  distinguished  from  the  other  Ametabola  by  the  possession 
of  caudal  appendages,  by  means  of  which  most  of  them  are  enabled  to  execute  consi- 
derable springs.  The  body  is  clothed  with  hairs  or  scales.  The  head  is  sometimes  free, 
sometimes  concealed  beneath  the  prothoracic  segment.  The  eyes,  in  some  species,  are 
compound ; but  the  majority  are  only  furnished  with  a group  of  simple  eyes  on  each 
side  of  the  head ; and  the  mouth  is  composed  of  an  upper  and  lower  lip,  a pair  of  man- 
dibles, and  a pair  of  maxillae  ; the  lower  lip  and  maxillae  being  usually  furnished  with 
palpi. 

Divisions They  form  two  families — the  Poduridce , or  Spring-tails,  and  the 

Lepismidce.  In  the  former  the  caudal  appendage 
has  the  form  of  a forked  tail  ( Pqdura , Fig.  189), 
which  is  bent  under  the  animal  when  not  in  use, 
and  by  its  sudden  extension  causes  the  animal  to 
spring,  often  to  a great  distance  in  comparison 
with  its  size.  The  head  is  distinct ; the  antenna 
short,  and  generally  four-jointed  ; the  simple  eyes 
six  or  eight  on  each  side  ; and  the  palpi  very 
short,  and  composed  only  of  a single  joint.  Th*| 
body  is  covered  with  numerous  minute  scales,  often  of  a beautiful  silvery  or  pearly 
lustre,  and  curiously  striated,  which  are  frequently  employed  as  test  objects  for  the 
microscope.  The  insects  usually  live  in  moist  places,  under  leaves,  in  considerable 
numbers.  Some  species  may  be  found  jumping  about  on  the  surface  of  the  water,  whilst 
others  are  met  with  in  profusion  upon  snow  and  ice. 
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The  Lepismidas  ( Machilis , Fig.  190),  have  a spindle-shaped  bodv,  usually  covered  with 
dvery  scales,  and  furnished  along  the  sides  of  the  abdomen 
vith  a series  of  appendages  or  false  feet,  besides  several  long, 
ointed,  bristle-like  organs  at  its  extremity.  The  head  is 
oncealed  under  the  prothorax ; the  eyes  are  usually  com- 
-ound,  and  frequently  occupy  the  whole  of  the  head ; the 
ntennse  are  very  long,  and  composed  of  numerous  joints ; 
nd  the  maxillary  palpi,  which  consist  of  from  five  to  seven 
jints,  are  very  conspicuous. 

These  insects  generally  inhabit  moist  places  under  stones, 

I woods,  and  similar  localities.  The  most  common  species, 
episma  Saccharina,  is  frequently  found  about  houses,  espe- 
ally  in  sash  frames.  They  are  very  active,  and  many  of 
lem  jump  well ; but  they  generally  conceal  themselves  during 
le  day,  and  seek  their  food,  which  appears  to  consist  of 
cgetable  matter,  by  night. 

Sub-class  II. — Hemimetabola. 

The  majority  of  the  insects  of  this  sub-class  are  active  in 

II  stages  of  their  existence;  and,  as  a general  rule,  the  prin- 

ipal  differences  between  the  larva  at  its  exclusion  from  the 

r g , and  the  perfect  insect,  consist  in  its  smaller  size,  and  in 

te  absence  of  wings.  In  the  last  order  of  this  section,  the 

europtera,  the  difference  between  the  larva  and  the  perfect 

/,  , , . - . . .,  Fig.  190.— Machilis. 

sect  becomes  greater,  and  in  some  ot  these  insects  the  pupa 

i age  is  passed  in  a quiescent  state  ; but  in  these  the  pupae  still  retain  the  power  of 
notion. 


Order  IY. — Riiynchota. 

General  Characters. — The  order  Rhxjnchota , corresponding  with  the  Hemiptera 
Latreille,  is  distinguished  from  the  other  insects  with  an  imperfect  metamorphosis, 

• the  possession  of  a suctorial  mouth.  This  consists  of  a more  or  less  flexible  jointed 
i ■strum,  composed  of  the  labial  palpi,  which  forms  a sheath  within  which  four  bristles, 
e i analogues  of  the  mandibles  and  maxillae,  are  contained  and  protected  from  injury, 
r means  of  these  bristles  the  insect  wounds  the  plants  or  animals  upon  the  juices  of 
lich  it  feeds,  and  the  fluid  nutriment  is  then  sucked  up  by  the  action  of  an  inflated 
r pendage  of  the  oesophagus.  The  head  always  bears  a pair  of  compound  eyes,  and 
.ually  either  two  or  three  ocelli. 

Most  of  these  insects  possess  four  wings,  which  vary  considerably  in  their  structure, 
■te  segments  of  the  thorax  are  usually  distinctly  separated.  The  legs  are  generally 
i mod  for  walking ; but  the  anterior  pair  are  sometimes  converted  into  raptorial  organs ; 
:i  in  the  aquatic  species  the  hinder  legs  are  generally  flattened,  and  fringed  with 
i sties,  to  render  them  efficient  organs  of  natation. 

Divisions. — The  order  Rhynchola  may  be  divided  into  two  sub-orders,  which,  in 
•;t,  have  frequently  been  regarded  as  distinct  orders,  especially  by  English  cntomolo- 
'•ts.  In  the  first,  the  Homopteru,  the  anterior  wings  are  usually  of  similar  consistence 
■oughout,  and  the  mouth  is  turned  backwards,  so  that  the  rostrum  springs  from  the 
1 30  of  the  head,  and,  in  some  instances,  apparently  from  the  breast.  In  the  second 
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sub-order,  the  Heteroptera , the  anterior  wings  are  almost  always  of  a horny  consistence 
from  the  base  to  the  middle,  or  even  further  ; the  remainder  of  the  wing  being  mem- 
branous, and  the  line  of  demarcation  between  the  two  parts  perfectly  distinct;  in 
these  the  rostrum  springs  from  the  anterior  portion  of  the  head. 

Sub -order  I. — Homoptera. 

The  Homoptera  form  three  great  groups  or  tribes.  The  first,  the  Coccina,  is  com- 
posed of  numerous  minute  insects,  of  which  the  history  is  still  very  imperfectly  known. 
Of  these  the  tarsi  have  only  one  joint.  The  males  are  furnished  -with  two  wings,  with 
a few  straight  nervures ; they  are  destitute  of  a rostrum,  and  pass  their  pupa  stage  in 
a state  of  repose.  The  females  are  destitute  of  wings,  possess  a rostrum,  and  appear  to 
undergo  no  metamorphosis  whatever.  These  curious  little  creatures,  whose  history  is 
so  singular  that  some  authors  have  proposed  the  formation  of  a separate  order  for  their 
reception,  are  principally  inhabitants  of  the  warmer  regions  of  the  earth,  although 
many  species  are  found  in  our  own  country,  where  some  of  them  are  well  known  to 
gardeners  under  the  name  of  “ the  bug,”  from  the  injury  they  do  to  many  plants, 
especially  in  hot-houses. 

Nothing  can  well  be  more  dissimilar  in  appearance  than  the  two  sexe3  of  these 
singular  insects  (Fig.  191).  The  females  usually  form  a mere  fleshy  mass,  often 
nearly  destitute  of  limbs,  and  remaining  attached  to  one  spot  upon  the  branches  of  the 
plant  infested  by  them,  from  which  they  continue  to  suck  nutriment,  by  the  agency  of 

their  rostrum,  until  they  attain  a consider- 
able size.  The  males,  on  the  contrary,  are 
generally  very  minute  and  really  elegant 
creatures,  furnished  with  a single  pair  of 
filmy  wings  ; the  only  representatives  of 
the  hinder  wings  being  a pair  of  organs 
somewhat  similar  to  the  halteres  of  the  Dip - 
tera.  Hence  some  entomologists  have  put 
forward  the  opinion  that  the  males  of  the 
Coccina  are,  in  reality,  dipterous  parasites ; 
but  this  view  is  quite  untenable.  The 
abdomen  of  the  male  is  generally  furnished 
with  a pair  of  long  filaments.  In  some 
instances  the  females  retain  their  limbs  and 

power  of  motion  through  life. 

The  larvae  of  these  insects  are  minute,  oval  creatures,  resembling  little  Woodlice,  j 
which  creep  freely  about  the  plants  they  inhabit,  and  live  without  any  apparent 
change  through  the  winter, — at  least  this  is  the  case  in  one  British  species  (the 
aceris ),  as  observed  both  by  Mr.  Westwood  and  the  author.  In  the  spring  the  females 
become  remarkable  by  their  increased  size  ; they  attach  themselves  to  the  branches  of 
the  sycamores,  on  which  they  live,  and  gradually  swell  until  they  resemble  fleshy  ! 
excrescences,  about  the  size  of  a small  pea.  At  the  same  time  the  males  change  to  j 
the  pupa  state  beneath  the  skin  of  the  larva,  which  then  resemble  little  oval  scales  I 
attached  to  the  bark.  In  the  month  of  May  the  males  acquire  their  full  development, 
and  when  nearly  ready  for  exclusion  their  little  white  tails  may  be  seen  projecting  J 
from  beneath  the  grayish  case  formed  by  the  skin  of  the  larva.  They  emerge  back- 
wards, so  that  the  wings  are  pulled  up  over  their  heads,  and  immediately  on  leaving  j 
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ieir  case  they  seek  the  female.  After  the  i uipregnation  of  their  disproportionate  partners, 
e great  end  of  their  existence,  the  males  disappear ; but  the  females  continue  growing 
r some  time,  and  at  last  lay  their  eggs  in  the  midst  of  a mass  of  white  cottony 
atter,  between  the  bark  of  the  tree  and  the  lower  surface  of  their  own  bodies.  The 
- tter  at  length  become  nothing  but  dry  convex  shells,  beneath  which  the  young  are 
itched.  The  development  of  the  other  species  of  the  order  is  very  similar. 

Nor  is  the  singularity  of  their  natural  history  the  only  claim  that  these  insects 
.vs  upon  our  attention.  Lowly  as  they  may  be,  in  point  of  organization,  there  are 
, w insects  that  exceed  them  in  commercial  importance.  The  finest  red  dyes  known 
f our  manufacturers  are  derived  from  these  creatures.  The  lecanium  Ilicis,  which 
i mbits  the  Ilex  or  ever-green  oak  of  the  countries  round  the  Mediterranean,  was 
iployed  for  this  purpose  by  the  ancient  Greeks  and  Romans,  as  it  is  still  by  the 
, abs ; and  until  the  introduction  of  the  Mexican  cochineal,  another  species,  the 
rphyrophora  polonica , which  lives  on  the  roots  of  the  Scleranthics  perrennis  in  Central 
irope,  was  much  used  for  the  same  purpose.  The  Mexican  cochineal,  which  has 
ven  the  others  out  of  the  field,  is  also  a species  belonging  to  this  group,  the  Coccus 
■ti  (Fig.  191),  which  lives  as  a parasite  upon  the  Nopal,  or  Cactus  opuntia — a plant 
ry  common  in  Central  America.  The  commercial  importance  of  this  insect  is  shown 
the  fact,  that  in  1850  no  less  than  2,514,512  lbs.  of  cochineal  were  imported  into 
eat  Britain  alone ; and  as  about  70,000  insects  are  supposed  to  be  contained  in  a 
and  of  this  substance,  we  may  form  some  idea  of  the  numbers  annually  destroyed, 
r many  years  the  cultivation  of  cochineal  was  entirely  confined  to  Mexico ; but  the 
;ect  has  lately  been  introduced  into  Spain  and  the  French  possessions  in  Africa,  with 
re  prospect  of  success.  A fourth  species,  of  great  importance,  is  the  lac  insect 
f ecus  lacca ),  an  inhabitant  of  the  East  Indies,  where  it  feeds  upon  the  Banian-tree 
cus  religiosa),  and  some  other  trees.  To  this  insect  we  are  indebted,  not  only  for  the 
-stuffs  known  as  lac-dye  and  lac-lake , of  which  upwards  of  18,000  cwts.  were 
>orted  in  1850,  but  also  for  the  well-known  substance  called  shell-lac,  so  much  used 
the  preparation  of  sealing-wax  and  varnishes.  In  all  these  cases  it  is  only  the 
! ale  insects  that  yield  the  colouring  matter. 

In  one  genus  of  Coccina  ( Dorthesia ),  several  species  of  which  are  found  in  this 
' ntry,  the  female — which,  although  apterous,  is  active  in  all  stages — is  completely 
sred  with  a snow-white  secretion,  which  gives  it  more  the  appearance  of  a little 
t ter-cast  than  anything  else. 

in  a second  tribe,  the  Phytophthiria,  or  Plant-lice,  both  sexes  are  either  wingless  or 
ashed  with  four  distinctly  veined  wings.  The  rostrum  springs  apparently  from  the 
; ist,  and  the  tarsi  are  two-jointed  and  furnished  with  two  claws. 

The  greater  part  of  this  tribe  is  composed  of  the  Aphides , or  Plant-lice  (Fig.  192), 

- se  extraordinary  history  renders  them  one  of  the  most  interesting  groups  of  insects. 

• se  creatures  must  be  well  known  to  every  one.  They 

all  small  animals,  with  a more  or  less  flask-shaped  body, 
ished  with  six  feet  and  a pair  of  antenna),  and  usually 
i a pair  of  short  tubes  close  to  the  extremity  of  the 
>men,  from  which  a clear  sweet  secretion  exudes.  Both  1no  ...  ,, 

* s are  sometimes  winged,  sometimes  apterous ; and  the 

viduals  of  the  same  species  arc  often  winged  and  apterous  at  different  periods 
he  year.  They  all  live  upon  plants,  the  juices  of  w'hich  they  suck ; and  when 
occur  in  gTeat  numbers,  often  cause  great  damage  to  vegetation.  Gardeners 
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and  farmers  are  well  aware  of  this.  Many  plants  are  liable  to  bo  attacked  by 
vast  swarms  of  Aphides , when  their  leaves  curl  up ; they  grow  sickly,  and  their  / 
produce  is  certain  to  be  greatly  reduced.  One  striking  instance  is  presented  by  the  j 
Hop-fly  ( Aphis  Hutnuli).  The  cultivation  of  hops  is  notoriously  a most  uncertain 
business ; and  this  uncertainty  is  mainly  caused  by  the  occurrence,  in  some  seasons,  of  I 
vast  numbers  of  these  minute  insects  ; whilst  in  others  very  few  are  to  be  seen.  So 
great  is  this  deficiency  sometimes,  that  the  amount  of  duty  paid  upon  hops,  in  different  ! 
years,  has  varied  between  £15,400  and  £468,000,  indicating,  of  course,  a corresponding  I 
variation  in  the  amount  of  the  crops.  Many  species  also  attack  the  roots  of  plants, 
where  their  presence  is  speedily  indicated  hy  the  gradual  withering  of  the  foliage. 
Lettuces,  amongst  garden  vegetables,  are  especially  subject  to  these  visitations. 

The  sweet  fluid,  which  exudes  from  the  tubular  process  of  the  abdomen  of  these  j 
insects,  is  often  in  such  abundance  that  it  drops  upon  the  leaves  of  the  plants  frequented  I 
by  them,  and  even  to  the  ground.  It  is  well  known  by  the  name  of  honey-dew.  I 
Ants  have  a particular  fondness  for  this  fluid,  and  may  constantly  be  seen  upon  trees  j 
and  plants  frequented  by  Aphides , stroking  them  with  their  antennse,  apparently  to  I 
induce  them  to  furnish  a supply  of  the  coveted  fluid.  From  this  circumstance  the 
Aphides  have  been  termed  the  Ant’s  milch-cows  ; and  they  are  said  to  tend  them  with  j 
as  much  care  as  would  be  bestowed  by  a human  farmer  upon  his  cattle.  Wasps  also  j 
have  been  observed  similarly  engaged. 

But  the  most  singular  portion  of  the  history  of  these  insects  is  their  very  curious 
manner  of  propagation.  In  the  autumn,  male  and  female  insects  are  found,  furnished 
with  perfect  generative  organs ; these  copulate,  when  the  females  lay  eggs,  which  are 
hatched  the  following  spring.  But,  instead  of  producing  individuals  of  both  sexes, 
these  eggs  give  birth  only  to  female  animals,  which  produce  living  young  without  any 
congress  with  the  male  ; the  brood  thus  brought  forth  again  produces  living  young  in 
the  same  manner,  and  this  goes  on  throughout  the  whole  summer,  without  the  appear-  ■ 
ance  of  a single  male  insect.  In  the  autumn  again,  male  and  female  individuals  are 
produced,  and  the  latter  lay  eggs  which  are  to  continue  the  species  until  the  following  : 
summer.  This  succession  of  fruitful  virgins,  as  they  have  been  termed,  was  traced  by 
■ Bonnet  through  nine,  and  by  Duvau,  in  seven  months,  through  eleven  generations, 
when  the  experiments  were  cut  short  by  the  cold  of  the  approaching  winter;  but 
Kyber,  a German  naturalist,  by  keeping  a colony  of  Aphides  in  a warm  room,  observed 
this  mode  of  reproduction  during  a period  of  four  years  without  once  seeing  a male 
insect.  The  young  ones  thus  produced  grow  rapidly,  and  change  their  skins  three  or 
four  times;  so  that  in  a few  days  they  are  in  a condition  to  continue  their  race,  and  the 
numbers  of  a colony  often  increase  so  rapidly  that  the  plant  on  which  they  have 
established  themselves  is  completely  destroyed. 

Few  phenomena  in  nf  Jal  history  have  presented  more  difficulties  to  physiologist*  I 
than  this,  and  many  have  been  the  theories  advanced  to  account  for  it.  Some  have 
imagined  that  the  viviparous  Aphides  were  hermaphrodites,  whilst  others  have  recurred  t 
to  the  doctrine  of  spontaneous  generation.  Some  have  supposed  that  by  some  myste-  ■ 
rious  process  the  original  copulation  was  sufficient  to  fecundate  all  the  ova  to  be  pro*  |j 
duced  from  the  descendants  of  that  union  for  a certain  number  of  generations,  whenw 
virtue  being  exhausted,  males  and  females  made  tlicir  appearance  ns  a last  generation , 
whilst  Stcenstrup  regarded  the  reproduction  of  the  Aphides  as  an  instance  in  support  1 
his  doctrine  of  the  alternation  of  generations  (see  pages  252  and  254).  We  have  not  j 
space  for  the  discussion  of  this  curious  question,  which  is  of  great  physiological  iffl  | 
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ortance.  We  shall  merely  state  that  a modification  of  Steenstrup’s  view  is  probably  the 
•rrect  one,  as  recent  researches,  especially  those  of  Dr.  Burnett,*  appear  to  prove  that 
le  viviparous  Aphides  possess  no  ovarian  organs,  and  that  their  young  are  formed  by 
process  of  gemmation  in  the  interior  of  the  abdomen, — a process  which  Dr.  Burnett 
; gards  as  analogous  to  the  budding  of  the  Medusa  from  their  Hy droid  polypes. 

The  legs  of  the  Aphides  are  long,  but  weak,  and  their  motions  are  confined  to  a slow 
larch  upon  the  leaves  and  stems  of  plants;  but  another  family  of  plant-lice,  the 
| ’svUida,  have  the  hinder  thighs  much  thickened,  so  as  to  form  powerful  springing 
: -gans. 

In  the  third  section,  the  Cicadaria,  which  includes  a great  variety  of  animals,  the 
rsi  are  three-jointed,  the  antennae  usually  minute  and  terminated  by  a bristle  ; and  the 
ings,  which  are  four  in  number,  are  furnished  with  numerous  nervures,  forming  several 
;lls.  The  anterior  wings  are  sometimes  of  a leathery  texture,  and  generally  of  a 
•mer  consistence  than  the  hinder  pair,  Avhich  they  cover  and  protect  during  repose, 
he  rostrum  is  always  distinctly  attached  to  the  head,  and  never,  even  apparently, 
•rings  from  the  front  of  the  breast.  The  great  diversity  of  form  presented  by  these 
limals  has  led  to  the  establishment  of  many  families  ; but  we  can  only  indicate  the 
ur  principal  groups  into  which  they  are  divided  by  authors. 

The  first  of  these,  the  Cicadellina,  or  Cerccpidce,  of  which  the  Aphrophora  Spumaria 
^g.  193),  or  common  Frog-hopper,  is  a well-known  British  example,  have  the  antennae 
i aced  between  the  eyes,  and  the  scutellum  visible — that  is  to  say,  not  covered  by  a 
•ocess  of  the  prothorax.  The  ocelli,  which  are  sometimes  wanting,  are  never  more 
an  two  in  number.  These  little  creatures  are  always  furnished  with  long  hind  legs, 
hich  assist  them  in  performing  most 
traordinary  leaps.  The  posterior  tibiae 
a many  species  are  armed  with  a double 
* w of  spines.  A species  nearly  allied 
that  here  figured  (the  Aphrophora 
- 'asciatd)  is  very  abundant  in  gardens, 
e larva  envelops  itself  in  a frothy 
’.retion,  which  has  received  the  name 
Cuckoo-spit;  and  this  denomination 
1 3 been  extended  to  the  insects.  An 
■ mense  number  of  the  species  of  this  group  are  to  be  met  with  almost  everywhere 


Fig.  193.— Frog-hopper  (Aphrophora  spumaria). 
a,  imago ; b,  frothy  secretion  ; c,  pupa. 


. 194.-0,  Bocydium  globularc ; b,  B.  cruciatum.  Fig.  195.- Fulgora  lateraaria  (reduced,. 


■ 3 Membracina , forming  the  second  group,  resemble  the  preceding  in  most  of  thei 

' * Dr.  Burnett’s  important  paper  appeared  in  Sillimnn’s  American  Journal  for  January  1854 

• repnnte()  ln  tht,  A j of  Neural  History  for  August,  m the  same  yea?  It 2 orhdnj 
-rvauons,  accompanied  by  a general  resume  of  the  subjeot.  1 contains  onginu 
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characters,  but  have  the  back  of  the  prothorax  produced  into  a singular  process,  which 
often  covers  and  conceals  not  only  the  scutellum  but  tho  whole  upper  part  of  the 
insect.  This  prothoracic  process  often  assumes  the  most  remarkable  forms,  two  of 
which  are  represented  in  Fig.  194.  Both  these  insects  inhabit  Brazil ; and  most  of  the 
species  of  this  group  are  found  in  tropical  countries,  two  only  inhabiting  Britain. 

In  the  third  group,  the  Fulgorina , the  antennae  are  placed  under  the  eyes,  and  the 
ocelli  are  only  two  in  number.  This  group  includes  the  Lantern-flies  ( Fulgorce ),  of 
which  a large  species,  inhabiting  Guiana,  the  Fulgora  laternaria  (Fig.  195)  is  said  to 
emit  considerable  light  in  the  dark.  This  account  rests  principally  upon  Madame 
Merian’s  statement,  and  appears  never  to  have  been  observed  since  her  time  ; so  that 
the  generality  of  entomologists  are  disposed  to  doubt  the  occurrence  of  the  phenomenon. 
The  light  is  said  to  he  produced  from  the  singular  prolongation  of  the  head,  which  is 
common  to  this  and  many  other  species,  exhibiting  most  extraordinary  forms  in  some 
instances.  A well-known  example  of  the  genus  Fulgora  is  the  F.  candelaria , constantly 
to  be  seen  in  boxes  of  Chinese  insects.  Many  of  the  Fulgorina  are  of  large  size,  and 
decorated  with  most  brilliant  colours ; but  these  are  all  inhabitants  of  warm  climates. 
The  European  species  are  small,  and  generally  very  dingy  in  their  appearance. 

The  fourth  group  is  distinguished  from  all  the  rest  by  the  possession  of  three  ocelli 
The  antenna)  are  placed  in  front  of  the  eyes.  These 
insects  are  called  Stridulantia,  from  the  faculty  they 
possess  of  producing  a chirping  noise,  which,  as  they  are 
generally  of  large  size,  is  often  exceedingly  loud  and  dis- 
agreeable. Nevertheless,  the  ancients,  and  especially  the 
Greeks,  appear  to  have  regarded  this  music,  which  is 
very  unpleasant  to  modem  ears,  with  feelings  of  great 
satisfaction ; and  the  Cicada  is  often  referred  to  by  the 
Greek  poets.  Anacreon,  in  particular,  has  devoted  an 
ode  to  singing  the  happiness  of  this  insect.  An  element 
of  this  happiness,  according  to  another  Greek  poet,  is, 
that  the  Cicadce  “ all  have  voiceless  wives,”  an  opinion 
which  will  probably  find  supporters  in  the  present  day. 

This  shows  that  the  ancients  were  well  aware  that  only 
the  male  Cicada  possessed  the  musical  talent  which 
they  seem  to  have  admired  so  much.  The  apparatus, 
by  which  the  sound  is  produced,  consists  in  a sort  of  a 
drum  placed  in  a cavity  on  each  side  of  the  base  of  the 
abdomen ; this  is  pulled  inwards  bythe  action  of  a parti- 
cular muscle,  and  on  being  again  let  loose  its  vibration 
produces  a loud,  sharp  tone.  The  drums  are  concealed  by  scale-like  plates,  which  are 
solnetimes  so  large  as  to  reach  nearly  to  the  extremity  of  the  abdomen. 

The  female  lays  her  eggs  in  slits,  which  she  cuts  in  the  bark  of  trees  by  means  of  a 
curious  saw-like  ovipositor ; these  are  generally  so  weakened  by  the  operation  that 
they  fall  to  the  ground,  when  the  larvae  burrow  down  to  the  roots  of  trees,  upon  which 
they  feed,  often  occasioning  considerable  damage.  They  appear  to  occupy  at  least 
two  years  in  their  development.  An  American  species  is  very  remarkable  from  its 
appearing  only  once  in  seventeen  years  in  the  same  locality,  apparently  passing  the 
interval  in  its  preparatory  stages.  Hence  it  is  known,  in  the  United  States,  as  the 
Seventeen-year  Locust.  Its  scientific  name  is  Cicada  septcndecun. 
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Sub-order  II. — Heteroptera. 

The  Heteroptera,  or  Bugs,  form  two  principal  groups,  distinguished  by  their  structure 
■f  I habits, — the  Hydrocores  or  Water-bugs,  and  the  Geocores  or  Land-bugs.  The 
mer  are  at  once  recognizable  by  the  small  size  of  their  antennae, 
ach  are  composed  of  three  or  four  short  joints,  and  concealed 
| leath  the  eyes.  Of  these,  the  Notonectida  are  distinguished  by 
•ir  broad,  rounded  head,  which  occupies  the  whole  width  of  the 
nt  of  the  body.  They  swim  rapidly  about  in  the  water,  with  their 
i lies  directed  upwards,  rowing  themselves  along  by  means  of  their 
tened  hinder  legs,  which  are  extended  on  each  side  of  them  like 
■ s.  Hence  the  Notonecta  (Fig.  197),  is  generally  known  as  the  Fig.  197.  — Noto - 
t-Jiy.  They  carry  the  air  required  for  their  respiration  in  a space  necta. 
for  this  purpose  between  the  wings  and  the  back.  They  are  very  active  and  preda- 
us  animals,  and  when  captured  some  of  them  often  inflict  a painful  wound  with 
their  powerful  rostrum.  Several  species  may  be  met  with  in 
almost  any  piece  of  water.  In  the  second  group,  the  Nepina , the 
head  is  small  and  triangular,  and  generally  considerably  nar- 
rower than  the  thorax.  Their  legs  are  generally  less  distinctly 
formed  for  swimming  than  in  the  preceding  group ; but  the 
anterior  pair  are  converted  into  powerful  raptorial  organs ; as  the 
Nepina,  although  much  slower  in  their  movements,  are  quite  as 
predaceous  in  their  habits  as  the  Notonectida. 

The  Nepa  einerea  (Fig.  198)  is  a British  example  of  this 
group,  which  may  be  met  with  in  every  pond.  These  insects 
respire  by  means  of  the  filaments  attached  to  the  caudal  extremity 
which  they  place  at  the  surface  of  the  water,  the  only  available 
stigmata  being  situated  at  the  base  of  these  filaments. 

In  the  Geocores , or  Land-bugs,  for  which  Mr.  Westwood  has 
proposed  the  name  of  Aurocorisa  (Air-bugs),  as  more  appropriate, 

; of  the  species  inhabiting  the  surface  of  the  water,  the  antennae  are  never  con- 
; id,  and  the  legs  are  always  formed  for  running.  When  disturbed  or  irritated 
. of  them  emit  a most  offensive  odour,  which  no  one  who  has  ever  had  the 
irtune  to  have  any  dealings  with  the  common  Bed-bug  will  be  likely  to  forget, 
le  insects  form  nine  principal  groups,  of  which  the  first  four  have  the  rostrum  of 
: j joints,  whilst  in  the  remainder  this  organ  is  composed  of  four  articulations 
species  with  a three-jointed  rostrum  are,  for  tlje  most  part,  predaceous  in  their 
ts ; whilst  those  with  four  joints  generally  feed  upon  vegetable  juices. 

Tie  nearest  approach  to  the  Water-bugs  appears  to  bo  made  by  the  Ploteres  a 
p of  bugs  with  a boat-like  body  and  very  long  legs,  which  may  be  constantly  seen 
ing  about  upon  the  surface  of  ponds  and  quiet  rivers.  They  are  distinguished 
' the  other  Heteroptera  by  having  the  claws  inserted  at  some  little  distance  from  the 
of  the  last  joint  of  the  tarsi.  Some  species  have  been  taken  on  the  surface  of  the 
> t a great  distance  from  land.  Another  group,  the  Riparia,  is  formed  of  small  oval 
often  met  with  in  the  mud  at  the  sides  of  ponds ; a third,  the  Reduvina,  is  dis- 
voshed  by  having  the  head  produced  behind  the  eyes  into  a distinct  neck.  This 
) includes  the  most  predaceous  and  some  of  the  largest  of  the  Geocores.  Tho 
un  is  usually  stout,  and  is  said  to  inflict  a most  severe  wound.  In  the  Mem- 
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branacea , to  which  the  common  Bed-hug  belongs,  the  rostrum  is  inclosed  in  a sort  of 
canal,  formed  by  two  little  ridges  running  down  between  the  bases  of  the  legs. 

Of  those  groups  with  a four-jointed  rostrum,  two  are  destitute  of  ocelli  or  simple 
eyes.  Of  these,  one  (the  Bicelluli)  is  composed  of  a great  number  of  small  insects, 
which  may  usually  he  found  upon  plants  . in  great  profusion  during  the  summer 
months.  They  are  distinguished  by  having  the  nervures  of  the  membranous  portion  of 
the  hemelytra  formed  into  two  basal  cells.  The  two  last  joints  of  the  antennae,  which 
are  composed  of  four  joints,  are  generally  very  slender.  In  the  second  group,  the 
Ccecigenia,  the  membrane  is  furnished  with  numerous  parallel  nervures,  and  the  four 
joints  of  the  antennae  are  nearly  of  equal  thickness.  These  insects  are  generally  of 
a bright  scarlet  colour,  adorned  with  black  spots.  One  species  is  found  in  England. 

The  same  colours  not  un frequently  occur  in  the  next  group,  the  Lygceodea , which, 
however,  possess  ocelli.  These  are  further  distinguished  by  the  insertion  of  their 
antennae  upon  the  sides  of  the  head,  below  a line  drawn  from  the  eyes  to  the  rostrum, 
and  by  the  membrane  of  the  hemelytra  never  having  more  than  four  or  five  nervures. 
Numerous  species  occur  in  Britain.  The  Coreodea  are  distinguished  from  the  preceding 
group  by  the  insertion  of  their  antennae  higher  up  on  the  sides  of  the  head,  and  by  the 
presence  of  numerous  nervures  in  the  hemelytral  membrane.  The  scutellum  is  usually 
small  and  triangular,  and  the  antennae  are  always  composed  of  four  joints.  The 
majority  of  these  insects  inhabit  hot  climates,  where  many  of  them  attain  a large 
size.  Some  of  them  are  remarkable  for  strangeness  of  form,  but  very  few  for  brilliant 
colouring.  The  European  species  are  all  small. 

The  Scutata,  the  last  group  of  the  order,  includes  some  of  the  most  brilliant  crea- 
tures contained  in  it,  or  perhaps  in  the  entire  class  of 
insects.  Their  most  striking  character  consists  in  the  large 
size  of  the  scutellum,  which  in  all  cases  reaches  the  base 
of  the  hemelytral  membrane  (Fig.  199),  and  in  some  in- 
stances is  so  large  as  to  cover  all  the  upper  surface  of  the 
body,  serving  as  a sheath  for  the  protection  of  the  wings. 
The  antennae  are  usually  composed  of  five  joints,  and  are 
almost  always  inserted  beneath  a projecting  margin  of  the 
sides  of  the  head.  The  rostrum  is  frequently  long,  sometimes 
longer  than  the  body.  This  group  includes  a great  number 
of  species,  most  of  them  of  considerable  size.  The  majority 
inhabit  warm  climates,  to  which  the  species  with  the  very 
large  scutellum  are  almost  confined.  Amongst  these  the 
Fig.  199.— Halys  Mucoiea.  Qamgea>,  wMch  are  of  a brilliant  golden  green  colour,  with 

black  spots,  rival  the  most  splendid  butterflies  in  beauty. 

Order  V. — Physopoda. 

General  Characters.— The  small  order  Physopoda  includes  some  minute  insect* 
which  were  placed  by  Linnaeus,  Fabricius,  and  most  of  the  older  entomologists,  in  the 
same  order  with  the  Rhynchota , their  mouth  at  the  first  glance  hearing  a certain 
amount  of  resemblance  to  a minute  rostrum.  Later  observations  proved,  however,  th«li 
the  structure  of  their  oral  organs  was  quite  different  from  that  presented  by  the  Rhy* 
chota  ; and  they  have  since  been  generally  placed  in  the  neighbourhood  of  the  Orthopter #• 
Burmeister  included  them  in  his  order  Gymnognatha , with  the  other  mandibulat* 
Hemimetabolous  and  Ametabolous  insects. 
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The  Physopoda  are  generally  furnished  with  four  nearly  equal,  flat  wings,  destitute 
reticulations,  but  usually  fringed,  especially  at  the  apex,  with  numerous  fine  hairs. 
l me  species,  however,  aro  apterous.  The  head  (Fig.  200)  bears  a pair  of  large, 
t inular,  compound  eyes,  between  which  there  are 
I ually  three  ocelli.  The  antenna)  are  generally 
nposed  of  about  eight  joints,  and  are  attached  to 
| 3 front  of  the  head  between  the  eyes.  The  lower 
[ rt  of  the  head  is  bent  back  under  the  breast,  and 
| 3 mouth  is  situated  at  its  hinder  extremity ; so 
^ it  the  resemblance  to  the  Homoptera  is  tolerably 
nplete.  The  organs  of  the  mouth  consist  of  a 
ge  triangular  upper  lip,  behind  which  a pair  of 

I wed,  bristle-shaped  mandibles  is  situated ; the 
! ixillae  are  small,  usually  attached  to  the  labium, 
i like  this  bear  a pair  of  jointed  palpi.  The 
)sence  of  the  latter  organs  will  always  distinguish 
t Jse  insects  from  the  Rhynchota.  The  tarsi  are 
\ mposed  of  two  joints,  the  last  of  which  is  desti- 
1 te  of  claws,  but  furnished  with  a soft  vesicular 
I ^an,  which  enables  the  insects  to  adhere  firmly  to  any  object  upon  which  they  are 
liking.  It  is  from  this  structure  that  the  name  of  Physopoda , given  to  this  order  is 
i rived  (Gr .phusa  a bladder,  pons  a foot). 

These  insects  are  found  upon  most  plants,  generally  in  the  flowers,  which  they 
jear  to  visit  in  search  of  the  sweet  fluid  generally  to  be  found  in  such  situations, 
ey  run  quickly,  and  often  perform  considerable  leaps  by  the  assistance  of  the  abdo- 
n,  which  is  employed  in  the  same  way  as  the  furcate  appendage  of  the  Podurco. 
ny  of  them,  not  content  with  such  light  nourishment  as  the  nectar  of  flowers,  in- 
rit  the  foliage  and  stems  of  plants,  to  which  they  often  do  a great  deal  of  mischief. 
3 species,  the  Ihrips  cerealium , has  frequently  done  considerable  damage  to  the 
eat  crops,  both  in  this  and  other  countries,  sometimes  attacking  the  grain  in  the  ear 
'.  sometimes  gnawing  the  tender  stems.  Others,  of  which  the  species  represented  in 
figure  (Fig.  200)  is  an  example,  are  found  upon  and  under  the  bark  of  trees. 

I Divisions.— Mr.  Haliday  divides  these  insects  into  two  tribes.  In  the  first  the 
uli/era,  the  terminal  segment  of  the  abdomen  is  tubular  in  both  sexes ; whilst  the 
3 the  second,  the  Terebrantia,  are  furnished  with  a valvular  serrated  ovipositor. 


Fig.  200. — Ph.BBOthrips. 
natural  size  ; b,  insect  magnified; 
c,  head  ; d,  mandibles ; e,  leg. 


Order.  YI. — Orthoptera. 

(General  Characters — The  Orthoptera  form  the  first  order  of  the  Hemimeta- 
’us  insects,  in  which  the  mouth  is  unmistakably  formed  for  biting.  The  head  is 
ally  large  and  perpendicular,  furnished  with  a pair  of  antennm  of  very  variable 
^h  (generally  long  and  composed  of  numerous  joints),  with  a pair  of  large  compound 
■ ’>  an(l  usually  with  two  ocelli.  The  mouth  is  usually  of  very  powerful  construc- 
; the  mandibles  strong,  homy,  and  toothed ; the  maxillae  large,  with  the  apex  half 
;ealed  by  a hood-like,  homy  lobe,  and  each  bearing  a long  five-jointed  palpus ; the 
3r  and  lower  lips  are  large,  and  the  latter  is  furnished  with  a pair  of  three-jcir>ted 
i,  and  usually  with  one  or  two  additional  pairs  of  palpiform  lobes.  The  segments 
jo  thorax  are  distinct,  the  anterior  segment,  or  prothorax,  being  generally  of  large 
. The  remaining  segments  are  usually  concealed  under  the  wings,  which,  when 
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in  number,  the  anterior  pair  smaller  than  the  posterior,  and  generally ij 

of  a leathery  or  parchment-like  texture, t, 
serving  as  a protection  for  the  latter, [i 
which,  in  repose,  are  folded  up  in  a fan-l 
like  form.  The  anterior  wings  almost! 
always  lap  over  each  other  at  the  apex,,, 
and  both  pairs  are  traversed  by  distinct! 
reticulated  nervures.  The  principal  ner-W 
vures  of  tlie  hinder  wings  always  radiate! 
from  a central  point  to  the  circumference! 
(Fig.  201).  The  legs  vary  greatly  in! 
form.  Some  species  are  exclusively*' 
formed  for  running  (Cockroaches,  Ear-ii 
wigs),  all  the  legs  being  of  nearly  equalij 
size;  in  others  the  anterior  pair  are! 
greatly  enlarged  and  converted  into  rap- 
torial organs  (Mantis),  the  insect  run-  i 
ning  upon  the  other  four  legs  ; whilst! 
in  others,  again  (Grass-hoppers,  Locusts,  , 
Fig.  201.  Locust,  with  wings  expanded.  Crickets),  the  hinder  legs,  and  especially  : 

the  thighs,  are  of  very  large  size,  enabling  the  insects  to  execute  great  leaps.  Thej 
number  of  joints  in  the  tarsi  varies  from  three  to  five.  The  metamorphosis  of  these  j 


insects  has  already  been  described  (page  341,  Fig.  186) 

divisions The  Ortlioptera  fall  readily  into  two  great  sections — namely,  the 

saltatorial  and  cursorial  Ortlioptera.  The  former  (in  which  the  hind  legs  are  always  j 
elongated  and  converted  into  leaping  organs,  and  the  tarsi  never  composed  of  more  1 
than  four  joints)  include  three  tribes, — the  Locustina,  the  Gryllina,  and  the  Achetim. 
They  are  all  herbivorous  insects. 

In  the  Locustina  the  tarsi  are  three-jointed  ; the  antennae  short,  and  composed  of 
from  twenty  to  thirty  joints ; and  the  females  have  no  apparent  ovipositor.  The  head 
is  usually  furnished  with  three  ocelli.  Few  insects  are  more  dreaded  by  the  inhabit- 
tants  of  the  warmer  regions  of  the  earth  than  those  Locusts,  which,  from  their  often 
collecting  in  vast  swarms,  and  moving  onwards  with  a steady  and  irresistible  progress, ' 
quickly  destroy  every  trace  of  vegetation  over  a vast  extent  of  country ; thus  reducing 
the  husbandman  to  despair,  and  converting  the  smiling  face  of  nature  into  a desolate 
wilderness.  A district,  over  which  one  of  these  devastating  swarms  has  passed,  is  said 
to  appear,  to  the  eye  of  an  observer,  as  though  every  vegetable  production  which  once 
decked  its  surface  had  been  completely  burned  off  the  ground ; hence  the  Latin  name 
of  the  insect  ( Tocusta , from  locus  ustus , a burnt  place)  is  peculiarly  appropriate. 
Eastern  countries,  and  especially  those  in  the  neighbourhood  of  the  Levant,  appear  to 
he  most  exposed  to  the  ravages  of  these  destructive  insects  ; and  we  find  many  highly 
poetical  references  to  them  in  the  writings  of  the  Hebrew  prophets,  wherein  this 
appearance  of  burning  is  expressly  mentioned.  When  the  vegetation  of  the  place  first  ; 
devastated  by  these  creatures  is  entirely  destroyed,  they  take  to  flight  in  countless 
multitudes  towards  some  other  devoted  spot,  often  forming  clouds  of  several  hundred 
yards  across,  which,  in  their  passage,  sometimes  conceal  the  light  of  the  sun.  When 
engaged  in  the  work  of  destruction  they  are  said  to  produce  a sound  resembling  that 
of  a strong  flame  driven  by  the  wind,  and  the  spot  upon  which  they  have  alighted  ia 
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almost  immediately  denuded  of  evory  thing  green.  The  descent  of  a hostile  army  is 
less  dreaded  in  the  countries  subject  to  these  visitations,  than  the  appearance  of  the 
hosts  of  the  Locusts,  which  were  regarded  by  the  ancients,  both  Jews  and  pagans, 
and  are  still  so  by  the  Arabs,  as  the  avenging  armies  of  the  Deity.  The  modern  Arabs, 
in  fact,  declare  that  the  Locust  bears  a statement  to  this  effect,  in  good  Arabic,  in  the 
markings  on  its  wings.  The  hest  known  species  is  the  Locusta  migratoria  (Fig.  177), 
which  has  occasionally  found  its  way  into  Central  Europe,  and  even  to  our  own  island  ; 
but  in  the  south  of  Europe  this  insect  is  a formidable  enemy  to  agriculture,  and  a 
considerable  amount  is  there  annually  paid  in  rewards  for  its  destruction. 

The  inhabitants  both  of  Asia  and  Africa,  where  Locusts  particularly  abound,  use 
these  animals  as  a common  article  of  food.  They  generally  pull  off  the  legs  and  wings, 
and  fry  the  bodies  in  oil  or  butter,  and  a dish  of  Locusts  well  prepared  is  said  to  be 
regarded  as  somewhat  of  a delicacy  in  those  countries.  The  Locusts  are  also  occasion- 
ally dried,  pounded,  and  used  as  flour.  Many  of  our  British  Grasshoppers  belong  to 
this  tribe ; some  of  them  ( Tetrix ) have  the  hack  of  the  prothorax  produced  backwards 
into  a pointed  process  as  long  as  the  abdomen.  The  migratory  Locust  measures  about 
two  inches  and  a half  in  length,  and  some  other  exotic  species  are  much  larger ; the 
locusta  cristata , a very  beautiful  species  common  in  the  Levant,  being  four  inches  long, 
and  between  seven  and  eight  in  expanse  of  wings.  Our  British  species  are  generally 
of  comparatively  small  size.  Nearly  all  of  them  produce  a loud  chirping  noise,  by 
rubbing  the  inside  of  the  thigh  against  the  elevated  nervures  of  the  wing  oovers ; but 
beyond  this  they  possess  no  special  apparatus  for  the  production  of  sound. 

Some  species  ( Truxalis  and  Proscopia)  are  remarkable  for  the  form  of  their  heads, 
the  front  of  which  is  produced  into  a conical  process,  bearing  the  eyes  and  antennae 
at  or  near  its  summit.  The  antennae,  which  are  generally  thread-shaped,  are  some- 
times thickened  at  the  base,  and  sometimes  clavate. 

The  insects  composing  the  second  tribe  (the  Gryllina ),  of  which  a British  species  has 
already  been  figured  (Fig.  186),  resemble  the  Locustina  in  having  their  wings  arranged 
during  repose  in  a roof-like  form ; but  are  at  once  distinguishable  from  them  by  the 
structure  of  the  antennae,  which,  instead  of  being  short,  cylindrical,  and  stout,  are  of 
great  length,  generally  very  slender,  and  tapering  to  a fine  point.  The  females,  also, 
are  furnished  with  an  exserted  ovipositor  (see  Fig.  186),  and  the  males  have  a singular 
talc-like  spot,  surrounded  by  elevated  nervures,  at  the  base  of  each  wing-cover,  by 
the  mutual  friction  of  which  their  chirping  is  effected.  These  two  plates  are  not 
exactly  similar,  and  the  insect,  in  consequence,  cannot  produce  his  shrill  music  indif- 
ferently with  either  wing-case  uppermost ; the  right  wing-case  is  usually  laid  over  the 
left  one.  The  tarsi  are  four-jointed.  The  ocelli  are  generally  wanting. 

The  ovipositor  of  the  female  is  a sword-shaped  organ,  composed  of  several  plates 
attached  to  the  extremity  of  the  body,  which  also  bears  a pair  of  short  caudal  appen- 
dages in  both  sexes.  The  female  pushes  the  ovipositor  a considerable  distance  into  the 
earth,  forming  a narrow  cavity  in  which  she  lays  several  eggs.  She  then  proceeds  to 
another  spot,  and  repeats  the  operation. 

The  Gryllina  appear  to  frequent  trees  and  shrubs  more  than  either  of  the  other  two 
tribes,  the  members  of  which  generally  keep  amongst  herbage ; and,  in  accordance 
with  this  habit,  many  of  the  exotic  species  have  wing-cases,  which  present  the  most 
perfect  resemblance  to  leaves,  both  in  colour  and  veining.  There  are  several  British 
species,  one  of  which  (the  Gryllus  viridissimus , Fig.  186)  is  common  in  autumn  in 
many  marshy  situations.  It  is  one  of  the  largest  British  insects,  being  about  two 
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inches  in  length,  and  three  and  a half  in  expanse  of  wings ; and,  notwithstanding  the 
vegetable  nature  of  its  ordinary  diet,  two  of  them  can  scarcely  be  put  together  without 
a battle,  when  the  victor  very  often  makes  a meal  off  some  of  his  antagonist’s  limbs; 
and  Mr. Westwood  mentions  an  instance,  in  which  a specimen  of  this  insect,  which  had 
been  inclosed  in  a box  with  one  of  his  own  hind-legs,  was  found  to  have  devoured 
about  half  of  it  in  the  course  of  the  night.  Another  species  (the  Decticm  verrucivorm ) 
which  has  occasionally  been  found  in  this  country,  received  its  specific  name,  which 
signifies  “ wart-eater,”  from  a belief  current  amongst  the  peasantry  of  the  continent 
of  Europe,  where  the  insect  is  common,  that  its  bite,  assisted  by  a brownish  liquid 
which  it  emits  from  the  mouth,  is  a certain  cure  for  warts. 

Of  the  tribe  Achetina,  the  common  Cricket  ( Acheta  domestica,  Fig.  202),  the  noisy 
little  denizen  of  our  kitchen  hearths,  may  serve  as  an  example.  These  insects,  like 
those  of  the  preceding  tribe,  have  the  antennae  slender  and  tapering,  and  often  consi- 
derably longer  than  the  body.  They  also  agree  with  the  Gryllina  in  the  structure  of 
the  singing  apparatus  ; but  the 
wings,  instead  of  being  arranged 
in  the  form  of  a high  pitched  roof, 
are  laid  flat  upon  the  back.  Some 
of  them  possess  ocelli,  whilst 
others  are  destitute  of  those  or- 
gans. The  hinder  wings  are  very 
long,  and  folded  up  in  such  a 
manner  that  they  project  beyond 
the  wing-cases,  in  the  form  of  a pair 
of  tapering  tails  ; the  abdomen  is  Fig.  202. — Cricket  l Acheta  domestica). 

also  furnished,  in  both  sexes,  with 

a pair  of  pilose,  bristle-shaped,  caudal  appendages,  and  in  the  female  with  a long, 
slender  ovipositor,  composed  of  two  filaments,  laid  side  by  side,  and  somewhat 
thickened  at  the  tip.  The  tarsi  are  three-jointed. 

The  common  House-cricket  is  too  well  known  to  need  any  particular  description. 
During  the  colder  months  these  insects  always  seek  the  habitations  of  man ; when  they 
establish  themselves  in  the  neighbourhood  of  the  fire-place,  in  some  room  on  the 
ground  floor,  generally  preferring  the  kitchen,  where  their  monotonous  chirping  may 
generally  be  heard  in  the  winter  evenings.  In  summer,  however,  they  remove  their 
quarters  to  the  open  air,  taking  up  their  abode  apparently  in  the  crevices  of  garden 
walls  and  similar  situations.  In  fine  summer  evenings  they  sing  most  pertinaciously 
in  the  open  air.  Their  food,  when  in  the  house,  consists  of  crumbs  of  bread,  and 
similar  household  refuse,  which  are  generally  to  be  found  in  abundance  on  the  kitchen 
hearth.  They  are  said  to  come  into  the  houses  about  the  end  of  August,  probably  to 
breed ; as  minute  larvae,  not  more  than  a line  in  length,  may  often  be  seen  later  in 
the  autumn  swarming  about  hearths  inhabited  by  these  insects. 

It  is  singular  that  popular  superstition  should  have  attached  an  ominous  significa- 
tion to  the  chirping  of  this  harmless  little  creature ; and  it  is  very  ridiculous  to  find 
that  even  at  the  present  day  this  sound  is  deemed  an  unfavourable  omen  in  some 
parts  of  the  country,  whilst  in  others  it  is  regarded  as  having  a directly  opposite 
meaning. 

Apart  from  all  superstitious  feeling,  however,  opinions  are  greatly  divided  as  to 
whether  the  fireside  song  of  the  cricket  be  pleasant  or  the  reverse.  Like  the  Cicada  of 
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the  ancients,  the  Cricket  has  found  its  poetical  admirers  ; whilst  by  many  its  note  is 
regarded  with  great  dislike. 

Another  species  is  the  Field-cricket  ( Acheta  campestris) , a timid  animal  which 
avoids  the  society  of  man,  living  all  the  year  round  in  tho  burrows  which  it  forms  in 
sandy  banks,  amongst  stones.  This  is  much  larger  and  louder  than  the  domestic 
species,  but  is  by  no  means  so  common,  frequenting  only  hot,  sandy  districts.  A still 
more  remarkable  insect,  belonging  to  this  tribe,  is  the  Mole-Cricket  ( Gryllotalpa  vulgaris, 
Fig.  178),  which,  both  in  its  structure  and  habits,  presents  no  inconsiderable  resem- 
blance to  the  Mole.  Like  that  animal  it  is  constantly  engaged  in  burrowing  in  the 
earth ; and  to  enable  it  to  do  this  with  facility  its  anterior  limbs  are  converted  into  a 
pair  of  flat,  fossorial  organs,  which  are  turned  outwards  in  exactly  the  same  manner  as 
the  hand  of  the  Mole.  It  is  a British  insect,  but  very  local  in  its  distribution.  In  its 
i passage  through  the  earth  it  does  great  injury  to  the  roots  of  plants,  but  is  said  to  live 
quite  as  much  upon  animal  as  upon  vegetable  food.  The  female  forms  a chamber  of 
considerable  size  for  the  reception  of  her  eggs,  communicating  with  the  surface  of  the 
• ground  by  narrow  winding  passages,  all  neatly  made  and  perfectly  smooth.  The 
number  of  eggs  appears  to  be  from  two  to  four  hundred.  The  young  ones  remain  in 
society  until  after  their  first  moult ; when  they  disperse,  and  form  separate  burrows  for 
themselves. 

The  habits  of  the  three  British  species  of  Crickets  form  the  subject  of  three  of 
; the  admirable  letters  of  Gilbert  White.  A species  of  Mole  Cricket,  inhabiting  the  West 
Indies,  has  frequently  committed  great  ravages  upon  the  young  sugar-canes  in  those 

■ islands. 

The  Cursorial  Orthoptera  may  be  divided  into  four  tribes,  of  which  one  is  composed 
of  exclusively  herbivorous  animals,  whilst  the  others  are  either  predaceous,  or  adapted 
to  subsist  upon  a miscellaneous  diet. 

The  herbivorous  tribe,  Phasmim,  is  composed  of  some  singular  insects,  to  which, 

- from  their  close  resemblance  to  vegetable  productions,  the  names  of  Walking  sticks  and 
Walking  leaves  are  commonly  given.  They  are  distinguished  by  having  the  head 
exserted,  all  the  legs  adapted  for  walking,  the  caudal  appendages  usually  small  and  not 
jointed,  and  the  hinder  wings  not  folded  transversely  in  the  middle.  Ocelli  are  some- 
times present,  sometimes  wanting.  The  tarsi  are  composed  of  five  joints,  clothed 
j beneath  with  a membranous  cushion,  which  gives  the  creatures  a firm  hold  of  the 
branches  and  leaves  of  the  trees  on  which  they  live,  and  furnished  with  a large  pulvil- 
lus  between  the  claws.  The 
1 wings  are  sometimes  present, 
sometimes  entirely  wanting ; and 
in  some  species  the  male  is 
1 winged  and  the  female  apterous. 

In  the  Walking  sticks  (Phasmidce, 
lig.  203),  the  body  is  much 
elongated,  cylindrical,  and  usu- 
ally of  a dingy  brownish  colour, 
so  as  exactly  to  resemble  tho 
dried  twig  of  a tree.  The  wing- 
cases,  when  present,  are  very 
much  shorter  than  the  wings;  Fig.  203.-Bacteria  Fragilis. 

^ndasthey  would  be  quite  insufficient  for  the  protection  of  those  organs  when  folded. 
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this  is  provided  for  in  another  way,  the  outer  margin  of  the  wings  forming  a firm), 
plate,  under  which  the  membranous  portions  are  entirely  concealed  during  repose, 

iho  AValking  leaves  ( Phy lliida , Fig.  204)  are  still  more  remarkable  in  their  I 
appearance.  In  these  the  body  is  very  flat  and  thin,  and  the  wings  form  large,  leaf-likotl 
organs,  covering  nearly  the  whole  abdomen,  and  furnished  with  irregularly  reticulated! I 
nervures,  which  give  them  exactly  the  aspect  of  a leaf.  This  leafy  structure  pervadesil 


Fi?.  204.— Phvllium  Siceifolium. 


the  whole  animal ; the  legs,  especially  the  thighs,  being  always  foliaceous.  Some 
species  are  of  a bright  green  colour,  whilst  others  are  of  the  brown  of  dead  leaves ; and 
the  natives  of  the  countries  inhabited  by  these  curious  creatures  generally  inform 
Europeans  that  the  insects  are  all  green  at  first,  but  that  as  the  leaves  change  colour 
they  change  also. 

The  Phasmina  are  found  principally  in  warm  climates,  very  few  occurring  in  Europe. 
They  are  very  slow  in  their  movements,  creeping  about  upon  trees  and  shrubs,  to  which 
they  often  do  considerable  damage  by  devouring  the  young  shoots.  Some  of  the  Stick 
insects  are  of  large  size,  measuring  at  least  seven  or  eight  inches  in  length. 

The  insects  of  the  next  tribe,  the  Mantina,  are  also  principally  inhabitants  of  hot  j 
climates,  although  a few  species  are  common  in  the  south  of  Europe.  They  are  at 
once  distinguished  by  the  structure  of  their  fore-legs,  which  are  converted  into  power- 
ful raptorial  organs.  The  head  is  attached  to  the  extremity  of  the  prothorax  ; the  face 
is  triangular,  the  eyes  large,  and  the  ocelli  three  in  number.  The  prothorax  is  elongated,  , 
forming  a narrow  neck,  which,  in  the  ordinary  position  of  the  animal,  is  carried  upright,  j 
From  the  front  of  this  segment  the  raptorial  legs,  which  are  very  singular  in  their 
structure  (see  Fig.  179),  take  their  rise.  They  are  much  stouter  than  the  other  legs;  > 
the  cox 33  are  very  long,  and  are  united  to  the  still  longer  thighs  by  a small  trochanter. 
The  tibiae  can  be  folded  back,  so  as  to  come  into  close  contact  with  the  lower  surface 
of  the  thighs,  which  are  furnished  with  a distinct  groove  for  their  reception.  Each  side 
of  this  groove  and  the  under  side  of  the  tibiae  are  armed  with  numerous  spines  ; those  of 
the  tibioo  being  the  smallest.  Carrying  these  formidable  weapons  aloft  in  the  air,  the 
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jfantides  move  slowly  along,  and  their  whole  attitude  is  so  solemn  that  they  are  regarded 
with  veneration  by  the  inhabitants  of  all  the  countries  in  which  they  occur.  In  the 
south  of  Europe  they  are  universally  known  by  names  indicative  of  the  belief  that  their 
singular  attitude  is  one  of  prayer ; and  according  to  ancient  legends  the  Mantis  has  not 
always  confined  itself  to  silent  devotion  ; for  we  are  told  that  one  of  these  insects,  on 
being  desired  by  St.  Francis  Xavier  to  sing  the  praises  of  God,  immediately  chanted  a 
beautiful  canticle.  Another  prevalent  superstition  regarding  these  creatures  is,  that  if 
they  be  asked  the  way  to  a place  they  will  immediately  indicate  the  right  road  by  hold- 
ing one  of  their  legs  in  that  direction, — hence  the  name  of  Soothsayers,  often  applied 
to  these  insects,  and  the  Greek  word  Mantis  has  the  same  signification.  Unfortunately, 
however,  all  these  amiable  qualities  are  purely  imaginary.  The  Mantis  is  one  of  the 
most  voracious  of  its  class,  and  only  assumes  this  solemn  and  devout  appearance  for  the 
beguilement  of  its  unsuspecting  victim.  Slowly  and  cautiously  it  steals  along  by  almost 
imperceptible  degrees  until  within  striking  distance  of  its  prey,  when  one  of  the  fore- 
legs is  instantly  extended,  and  the  stuggling  victim  is  soon  mangled  by  the  tremendous 
weapons  of  the  destroyer.  Nor  are  these  organs  employed  solely  in  providing  their 
owner  with  nourishment.  These  insects  are  excessively  pugnacious,  and  two  of  them 
can  scarcely  come  together  without  a combat,  which  generally  has  a fatal  termination. 
Their  manoeuvres,  in  such  cases,  resemble  those  of  two  horsemen  in  single  combat.  The 
Chinese  amuse  themselves  with  the  combats  of  these  insects,  which  they  keep  for  this 
purpose  in  little  bamboo  cases. 

The  Hantina  are  sometimes  adorned  with  brilliant  colours ; but  their  general  tints 
are  green  and  brownish  gray.  Some  of  them  have  a large  eye-like  spot  on  the  wings. 
Their  antennae  are  usually  rather  long  and  thread-shaped  ; their  tarsi  are  five-jointed ; 
and  the  abdomen  is  furnished  with  a pair  of  short  articulated  caudal  appendages.  The 
. eggs  are  laid  by  the  female  in  rows,  each  egg  inclosed  in  a separate  cell.  The  entire 
mass  of  eggs  is  covered  with  a gummy  substanoe,  which  afterwards  hardens,  forming  a 
: protective  case.  These  cases,  which  are  often  of  singular  forms,  are  usually  attached 
to  the  twigs  of  trees. 

In  the  sixth  tribe  (the  Slatting,  or  Cockroaches)  all  the  legs  are  formed  for  running, 

: as  in  the  Walking  sticks  ; hut  the  head  is  more  or  less  completely  concealed  beneath  the 
■ anterior  margin  of  the  prothorax.  The  antennse  are  very  long  and  bristle-like,  and  com- 
posed of  numerous  joints.  The  ocelli  are  generally  absent.  The  wings  are  frequently 
wanting,  sometimes  in  the  female  only,  but  often  in  both  sexes ; the  anterior  wings 

• or  wing-cases,  are  of  a leathery  texture,  traversed  by  numerous  reticulated  veins.  They 
lie  flat  on  the  body,  and  usually  lap  over  each  other  at  the  apex  during  repose.  The 
hinder  wing3  fold  up  like  a fan,  excepting  a rather  broad  piece  of  the  anterior  margin, 
which  lies  flat.  The  legs  are  rather  long,  generally  stout,  with  the  tibias  spinous  and 

• the  tarsi  five-jointed.  The  body  is  usually  flat,  and  somewhat  ovate,  and  fhe  abdomen 
ia  famished  with  a pair  of  jointed  caudal  appendages. 

The  common  Cockroach,  or  Black-beetle  as  it  is  commonly  called  (Blatta  orientalis. 
Pig.  205),  which  often  swarms  to  such  an  extent  in  houses  as  to  bo  a complete 
nuisance,  may  serve  as  a well-known  example  of  this  tribe  ; although  in  it  the  wings, 
which  in  many  species  attain  at  least  the  length  and  breadth  of  the  abdomen,  are 
reduced  to  a very  small  sizo  in  the  males,  whilst  in  the  females  they  are  quite  rudi- 
mentary. These  insects,  although  now  so  common  all  over  Europe,  are  supposed  to 
have  been  originally  natives  of  India,  and  to  have  been  gradually  carried  westward  by 
the  progress  of  commerce.  This  and  another  species,  the  Slatta  Americana,  are  verv 
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common  on  board  ships,  where  hey  find  a plentiful  nourishment  amongst  the  mer-* 
chandize ; and  on  shore  they  arj  usually  most  abundant  in  seaport  towns. 

They  are  all  noctuma 


Fig.  205.— Common  Cockroach,  or  Black-beetle  (Blatta  orientalis). 
$,  male  ; 9,  female;  A,  egg- case. 


in  their  habits,  concealing 
themselves  in  dark  holei 
during  the  day,  but  corn] 
ing  out  of  their  hiding-, 
places  when  the  light# 
are  extinguished.  Onth< 
introduction  of  a light 
into  the  scene  of  theij 
nocturnal  prowlings  thej 
may  be  seen  scuttling 
away  in  great  disorder 
towards  the  nearest  plac* 
of  concealment ; and  front 
this  habit,  no  doubt,  th# 
ancients,  who  were  well 
acquainted  with  Cock<| 
roaches,  denominate^ 
them  lucifugae. 


The  common  Cockroach,  and  some  allied  species,  appear  to  have  the  faculty  o; 
devouring  every  thing  that  comes  in  their  way,  whether  of  an  animal  or  vegetable 
nature  ; and  when  they  occur  in  great  numbers,  the  damage  they  do  to  provisions  ana 
many  other  articles  is  excessive.  They  also  usually  communicate  a disagreeable  smell! 
to  objects  which  they  have  touched,  so  that  they  often  spoil  more  than  they  actually 
consume.  A large  species  {Blatta  gigantea ),  common  in  the  West  Indies,  is  them 
known  by  the  name  of  the  Drummer , from  its  curious  habit  of  making  a knocking! 
noise  during  the  night.  This  noise  is  frequently  kept  up  all  night,  the  insects  alter- 1 
nately  answering  each  other,  to  the  great  annoyance  of  those  living  in  the  house  thuaj 
infested. 

This  species  is  also  said  occasionally  to  attack  people  when  asleep ; and,  as' 
though  its  other  habits  were  not  sufficient  to  create  a prejudice  against  it,  it  sometimes, 
devours  the  extremities  of  the  dead. 

The  most  remarkable  circumstance,  in  the  history  of  these  insects,  is  the  mode  iiji 
which  their  eggs  are  laid.  Instead  of  emerging  singly  from  the  abdomen  of  the  female^ 
they  are  inclosed  in  a horny  case  (Fig.  205  A),  which  is  often  half  as  largo  as  thej; 
abdomen  of  the  parent.  Within  this  the  eggs  are  ranged  in  two  rows,  separated  by  9 
partition  which  runs  down  the  middle  of  the  case;  each  egg  is  also  separated  from  it4 
neighbours  by  a similar  but  smaller  partition.  Along  one  side  of  the  case  there  is  s|  i 
slit,  furnished  with  a pair  of  toothed  plates,  which  fit  closely  together,  and  which  ara 
further  secured  by  the  mother  -with  a strong  coating  of  a sort  of  cement,  which  alsc  . 
serves  for  the  attachment  of  the  egg-case  to  any  spot  which  she  may  select  for  this  I 
purpose.  When  the  larvae  are  hatched  they  speedily  emit  a fluid  from  their  mouths,  g 
which  softens  the  cement,  and  enables  them  to  escape  from  their  temporary  prison^, 
As  might  be  expected,  tho  female  has  some  difficulty  in  getting  rid  of  this  composite 
offspring,  and  the  insects  may  often  be  seen  running  about  with  half  the  egg-case  pro- 
truding from  the  apex  of  the  abdomen.  Indeed  the  birth  is  said  to  occupy  from  a week 
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to  a fortnight  in  different  species.  By  Dr.  Leach  the  Blattina  were  raised  to  the  rank 
of  a distinct  order,  under  the  name  of  Dictyoptera. 

This  was  also  the  case  with  the  next  and  last  tribe,  the  Forjiculina  or  Earwigs, 
which  constitute  the  order  Dermaptera  of 
Leach,  and  which  Mr.  Westwood,  who  also 
regards  them  as  forming  a distinct  order, 
has  denominated  Euplexoptera.  The  latter 
name  refers  to  the  most  striking  charac- 
ter of  these  insects,  viz.,  the  structure  of 
the  hinder  wings,  which  are  exceedingly 
beautiful.  In  these  the  radiating  ner- 
l vures,  instead  of  finding  their  common 
centre  at  the  base  of  the  wing,  as  is  the  case 
in  most  Orthoptera,  spring  from  the  ex- 
: tremity  of  a broad  leathery  piece,  which 
occupies  about  a third  of  the  anterior 
: margin.  Other  radiating  nervures  occupy 
: the  spaces  between  the  principal  nervures,  but  only  run  from  the  posterior  margin  to  the 
middle  of  the  wing ; and  the  whole  are  united  by  a transverse  nerve,  which  runs  parallel 
to  the  posterior  margin.  By  the  assistance  of  these  nervures  the  wing,  which  is  of  very 
delicate  texture,  folds  up  into  exactly  the  shape  of  a closed  fan ; but  as  the  wing-cases  of 
the  Earwig  are  very  short,  the  wings  can  only  he  got  under  them  by  a very  complicated 
: transverse  folding  in  two  places — namely,  at  the  apex  of  the  leathery  basal  piece,  and 
i at  a second  point  about  the  middle  of  the  wing,  where  the  nervures  appear  to  he  thick- 
ened. Even  then  the  apex  of  the  firmer  part  of  the  wing  projects  beyond  the  elytra. 
The  Forjiculina  are  further  distinguished  by  having  the  head  exserted,  and  destitute  of 
ocelli,  the  tarsi  composed  of  three  joints,  and  the  extremity  of  the  abdomen  furnished 
■ with  a pair  of  forceps,  which  are  often  of  large  size. 

These  insects  appear  to  live  principally  upon  vegetable  substances,  and  as  they  often 
i attack  the  petals  of  flowers,  they  are  regarded  as  enemies  by  the  gardener.  They  are 
nocturnal  in  their  habits,  creeping  into  crevices  at  the  approach  of  day.  It  is  this 
instinct  that  prompts  them  to  take  shelter  in  the  flower-pots  and  other  hollow  objects 
usually  placed  as  traps  amongst  the  flowers  which  are  subject  to  their  ravages.  It 
appears  to  be  a common  belief  almost  everywhere  that  the  Earwig  creeps  into  the  ears 
of  persons  sleeping  in  the  open  air,  passes  thence  into  the  brain,  and  causes  death. 
Ridiculous  as  this  fancy  is,  it  appears  to  have  furnished  the  name  for  the  Earwig  in 
almost  all  European  languages.  The  female  usually  scoops  out  a hollow  in  the  earth, 
in  which  she  lays  a small  mass  of  eggs  ; these  she  watches  over  with  great  assiduity 
until  they  are  hatched,  when  she  continues  to  display  the  same  affection  for  the  new- 
born young. 

Order  YII. — Neuroptera. 

General  Characters. — The  order  Neuroptera  includes  a number  of  insects  which 
present  a considerable  resemblance  to  the  Orthoptera  in  their  general  organization,  but 
which  may  usually  be  distinguished  at  the  first  glance  by  the  structure  of  their  wings. 
These  are  almost  always  four  in  number  (Fig.  208),  generally  equal  in  size,  and  mem- 
branous in  texture,  traversed  in  various  directions  by  longitudinal  and  transverse 
nervures,  which  are  often  excessively  numerous.  The  wings  are  generally  kept  flat, 


Fig.  206. — Forficula. 
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even  during  repose,  although  in  some  instances  the  posterior  pair  are  folded.  In  the' j 
structure  of  the  mouth  some  of  them  very  closely  resemble  the  preceding  order ; andi  j 

nearly  all  are  furnished  with  distinct;  j 
mandibles  and  maxillae,  although  injl 
one  group  these  organs  are  very  in  i ii 
conspicuous.  The  head  is  usuallyfj 
large,  and  distinctly  separated  from  J 
the  body  ; the  eyes  are  almost  always*! 
of  large  size,  and  assisted  by  two  on 
three  ocelli ; the  antennae  are  eithefll 
thread-like  or  bristle-shaped  organsij 
The  segments  of  the  thorax  are  dis-lij 
tinctly  recognisable,  and  the  division*! 
between  the  thorax  and  abdomen  in 
always  distinct ; although  the  latter  in 
generally  sessile,  or  attached  to  tha 
last  thoracic  segment  by  its  whola 
breadth.  The  legs  are  of  moderated 
size,  and  the  number  of  joints  in  the 
tarsi  varies  from  two  to  five.  Thai 
extremity  of  the  abdomen  is  neves 
armed  with  a multivalve  ovipositor. 

The  metamorphosis  (Fig.  187)  of  these  insects  approaches  nearer  completeness  thanj 
that  of  the  Orthoptera— the  larvae  and  pupae  generally  exhibiting  less  resemblance  toj 
the  perfect  insects  than  in  that  order.  The  amount  of  resemblance  between  the  different 
stages  of  these  insects  is,  however,  very  variable  in  the  different  groups  composing! 
the  order  • so  much  so,  in  fact,  as  to  have  induced  some  naturalists  to  separate  them 
into  two,  or  even  three  orders.  We  may  adopt  these  as  our  primary  divisions  or  sub- 
orders. 

Divisions.— In  one  of  them,  forming  the  Dictyotoptera  of  Burmeister,  the  insecta 
are  active  and  voracious  in  all  their  stages  ; and  although  the  appearance  of  the  larva* 
and  pupre  rarely  resembles  that  of  the  perfect  insect  very  closely,  yet  this  similarity  ia 
greater  than  in  the  other  two  sub-orders.  In  these  the  metamorphosis  is  much  morel 
complete.  The  pupa  always  presents  a much  closer  resemblance  to  the  perfect  insecH 
than  the  larva ; and  the  intermediate  stage  of  development  is  passed  in  a quiescent  state, 
although  the  pupa  acquires  the  power  of  motion  a little  before  its  emergence  in  the* 
perfect"  form.  In  the  Planipennia  the  wings  are  flat,  membranous,  generally  equal! 
in  size,  and  naked;  and  the  organs  of  the  mouth  are  usually  well  developed;  whilstl 
in  the  ' Tr khopter a the  hinder  wings  are  larger  than  the  anterior  pair,  and  folded  in* 
repose.  The  whole  of  the  wings  are  more  or  less  clothed  with  minute  hairs ; and  the* 
mouth  is  of  very  weak  construction,  and  evidently  incapable  of  biting. 

Sub-Order  I. — Dictyotoptera. 

Divisions.— Of  the  Pictyotoptera  some  are  aquatic  in  their  habits  in  the  larva* 
state,  whilst  others  are  always  aerial.  Of  the  latter,  which  make  the  nearest  approach^ 
to  the  Orthoptera,  the  Termitidce,  or  White  Ants,  are  the  most  important.  These* 
insects  live  in  vast  communities,  principally  in  the  hotter  regions  of  the  earth,  where 
they  do  incredible  damage  by  devouring  everything  that  comes  in  their  way.  Even 


Fig.  208.— Libellula  cancellata. 
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Fig.  209.— Queen  in  the  winged  state,  and  filled  with  eggs. 


wool  is  incapable  of  resisting  their  ravages  ; for  they  will  gnaw  away  the  interior  of 
beams  and  articles  of  furniture,  leaving  a thin  shell  to  conceal  their  operations,  so  that 
the  mischief  is  not  discovered,  until,  from  its  weakness,  the  object  falls  to  pieces  on 
being  touched. 

Considerable  uncertainty  still 
appears  to  exist  as  to  the  real 


constitution  of  the  societies  of 
these  insects.  According  to  Lat- 
reille  they  consist  of  five  classes 
of  individuals.  Of  these,  two  are 
undoubtedly  males  and  females, 
which  at  first  are  exactly  similar, 
and  furnished  with  four  nearly 
equal  wings. 

After  impregnation  the  abdomen 
of  the  female  increases  vastly  in 
size,  from  the  immense  number  of 
eggs  contained,  which  are  so  nu- 
merous that  it  is  said  as  many  as 
eighty  thousand  are  sometimes  laid  by  one  female  in  the  course  of  twenty-four  hours. 

The  great  bulk  of  the  community  is  composed  of  apterous  indi- 
viduals, supposed  to  be  larvae,  which  closely  resemble  the  winged 
insects,  but  are  destitute  of  eyes  and  ocelli.  These  are  the  workers, 
and  upon  them  all  the  labour  of  the  community  devolves.  Other 
apterous  individuals,  apparently  pupae,  resemble,  the  workers,  but 
have  four  tubercular  wing-cases  on  the  thorax  ; whilst  others,  dis- 
tinguished by  the  large  size  of  their  jaws  (Fig.  210),  and  which 
appear  to  be  neuters,  are  called  Soldiers ; their  office,  apparently, 
being  the  defence  of  the  community  against  the  assaults  of  enemies, 
i The  habitations  raised  by  these  diminutive  creatures  are  amongst  the  most  surprising 
of  insect  edifices.  They  are 
. usually  built  upon  the  ground, 
but  sometimes  amongst  the 
branches  of  trees,  whence  they 
communicate  with  the  ground 
by  a long  gallery,  twining  round 
the  branches  and  trunk  of  the 
tree.  Those  built  on  the  ground 
are  of  various  forms,  two  of 
1 which  are  represented  in  the 
annexed  wood-cut  (Fig.  211) ; 
but  the  most  usual  shape  is  an 
irregular  cone.  These  nests  are 
" frequently  as  much  as  ten  or 
twelve  feet  in  height,  built  of 
earthy  particles,  which  the  workers  masticate,  and  then  apply  to  this  purpose.  It 
speedily  dries,  and  becomes  very  hard.  The  nest  is  divided  internally  into  numerous 
• chambers  and  galleries  (Fig.  212),  in  one  of  which  the  impregnated  female  or  queen  ib 

— M 


Fig.  210.  — White 
Ant  Soldier. 
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Fig.  211. — Nests  of  White  Ants. 
Tonnes  fatalis ; 6,  Termes  atrox. 
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imprisoned,  waited  upon  obsequiously  by  a 


- 


Fig.  212. — Section  of  Nest  of  Termes  fatalis. 

, royal  chamber  ; b,  apartments  of  royal  attendants  ; 
c,  nurseries  and  magazines  ; rt,  lower  roof  ; e,  upper 
roof ; /,  bridges  ; g,  dome  of  nett ; hh,  walls  of  dome, 
penetrated  by  passages  i i ; k,  underground  passage. 


numerous  train  of  attendants,  whose 
apartments  are  in  the  immediate 
vicinity  of  the  royal  chamber.  These 
attendants  carry  off  the  eggs,  as  soon 
as  laid,  into  separate  chambers  or 
nurseries,  where  the  young  produced 
from  them  are  tended  with  the 
greatest  care  by  the  workers.  The 
interior  of  the  nest  forms  a large  ■ 
dome,  with  thick  wall,  within  which 
there  are  usually  two  or  three  roofs ; 
the  walls  are  perforated  by  passages 
leading  from  the  bottom  of  the  nest  ■■ 
to  the  magazines  and  nurseries 
placed  in  its  sides,  which  also  fre-  ■ 
quently  communicate  with  the  i 
ground  floor  by  small  earthen  i 
bridges.  Other  species,  although: 


differing  in  details,  follow  the  same  general  principles  in  the  construction  of  their j 
nests. 

The  antennse  of  the  Termitidce  are  thread-shaped,  and  composed  of  about  twenty f 
joints;  the  eyes  are  rather  small,  but  prominent,  and  the  ocelli  two  in  number.  Thee 
structure  of  the  mouth  presents  a close  resemblance  to  that  of  the  Orthoptera.  Thee 
thoracic  segments  are  distinct,  the  wings  large,  equal  in  size,  membranous,  andtra-' 
versed  by  numerous  branched  nervures,  and  the  legs  are  short,  and  furnished  with  four-’ 
jointed  tarsi.  The  abdomen  is  furnished  with  a pair  of  minute  caudal  appendages.. 
Only  two  or  three  species  of  these  insects  are  found  in  Europe ; and  although  these) 
can  make  no  pretensions  to  rival  their  tropical  brethren  in  destructiveness,  yet  the), 
ravages  of  one  species  have  produced  considerable  consternation  of  late  years  in  thei 
city  of  Rochelle,  in  France. 

Nearly  allied  to  these  are  the  Psocidce,  a family  of  minute  insects,  distinguished  by) 
having  their  labial  palpi  very  minute,  their  tarsi  composed  of  two  or 
three  joints,  and  the  hind  wings  smaller  than  the  anterior  pair. 

Several  species  of  insects  belonging  to  this  family  are  common  in 
this  country,  and  one  species,  the  Atropos  pulsatorius  (Fig.  213), 
which  appears  never  to  acquire  wings,  is  often  met  with  in  abundance 
in  badly  kept  collections  of  insects,  dried  plants,  &e.,  to  which  it  is 
very  injurious.  The  name  of  pulsatorius,  given  to  this  insect,  refers 
to  its  power  of  producing  a sound  like  the  ticking  of  a watch,  whence 
it  has  often  been  denominated  the  death-watch . The  generic  name 

Atropos  also  hints  at  this  popular  superstition. 

The  remainder  of  the  Dictyotoptera  pass  through  their  preparatory  states  in  th« 
water  ; and  it  is  not  until  the  perfect  insect  is  about  to  emerge  from  the  skin  of  the) 
pupa  that  the  latter  leaves  its  native  element.  It  then  creeps  out  of  the  water,  either 
on  to  the  stones  on  the  brink,  or  up  the  stems  and  leaves  of  aquatic  plants ; and  from 
this  position  the  imago  is  able  to  spring  at  once  into  the  air,  without  any  danger  oi 
being  drowned  in  its  native  element. 

In  the  Perluhc,  which  approach  most  closely  in  their  structure  to  the  preceding 


Fig.  213.— Atropos 
pulsatorius. 
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families,  the  antenna;  are  filiform,  as  in  those  insects,  hut  the  posterior  wings  are  con 
siderably  larger  than  the  anterior,  beneath  which  they  are  folded  in  repose,  and  the 
abdomen  is  furnished  with  a pair  of  rather  long,  jointed  caudal  appendages,  which  are 
also  present  in  the  larva.  The  tarsi  are  composed  of  three  joints ; the  organs  of  the 
mouth  are  of  a softish  texture,  the  mandibles  usually  rudimentary,  and  the  palpi  both 
of  the  maxillae  and  labium  well  developed. 

The  larva  closely  resembles  the  perfect  insect,  and  is  found  in  plenty  in  lakes,  ponds, 
and  rivers,  on  the  borders  of  which  the  insects  themselves  may  also  be  met  with  in 
abundance.  The  well-known  Stone-fly  of  the  angler,  which  is  said  to  be  an  excellent 
bait  for  Trout,  is  a species  of  this  family  ( Perla  bicaudata).  They  are  carnivorous 
insects,  but  sluggish  in  their  movements.  The  respiration  of  the  larva  is  effected  by 
means  of  gills  attached  either  to  the  thorax  or  to  the  abdomen,  the  form  of  which  varies 
. greatly  in  different  species.  In  one  genus  ( Pteronarcys ) which  inhabits  North  America, 
these  branchial  organs  are  persistent  in  the  perfect  state. 

This  sub-order  includes  two  other  groups,  distinguished  from  the  preceding,  and 
indeed  from  all  the  other  Neuroptera,  by  their  small  awl-shaped  antennae.  They  form 
the  section  Subulicomes  of  Latreille.  The  Ephemerida  are  distinguished  by  the  small  size 
of  their  hinder  wings,  the  rudimentary  condition  of  the  organs  of  the  mouth,  and  the 
. long  jointed  bristles  with  which  the  tail  is  furnished.  The  antennse  are  composed  of 
only  three  joints  ; the  eyes  are  usually  large,  and  the  ocelli  three  in  number.  These 
insects  are  well-known  to  the  angler  as  May-flies.  They  are  also  called  Day-flies,  from  | 
t the  shortness  of  their  ex- 
istence  in  the  perfect 
a state  ; and  the  generic 
a name  of  the  typical  group 
also  refers  to  their  ephe- 

• meral  life.  Their  trans- 
; formations  have  already 
1 been  figured  (page  342). 

i Both  larvae  and  pupae  pre-  May-fly  (Ephemera), 

sent  a considerable  resemblance  to  the  perfect  insect ; but  the  entire  period  of  the  pre- 
paratory stages  is  passed  in  the  water,  and  the  insects  are  then  furnished  with  a row 
i of  very  curious  gill-laminae  along  each  side  of  the  abdomen.  During  this  period  the 

■ and  pupae  make  themselves  little  burrows  in  the  sides  of  the  pond  or  stream  in 
which  they  live,  and  these  burrows  have  two  openings  ; so  that  if  the  insect  enters  by 
one  it  can  pass  out  by  the  other  without  the  necessity  of  turning  round  in  its  narrow 

! domicile.  The  caudal  filaments  are  present  in  the  larva,  but  much  shorter  than  in  the 
f imago.  On  arriving  at  maturity  the  pupae  come  out  of  the  water,  when  the  perfect 

■ insect  emerges  from  its  case,  and  takes  to  flight.  It  is  still,  however,  inclosed  in  a very 
r delicate  pellicle,  to  get  rid  of  which  it  soon  attaches  itself  by  its  claws  to  any  object  that 
r may  be  at  hand,  and  after  a few  struggles  leaves  this  encumbrance  behind  it,  and  flics 
r awaJr-  •After  th‘3  ^t  change  the  insect  exhibits  its  brightest  colours,  and  the  tails 
t grow  to  twice  their  previous  length.  The  emergence  of  these  insects  from  the  water 

• aPPcars  always  to  take  place  in  the  evening ; and  as  the  whole  of  the  Ephemera  in  a 

• nver  appear  to  arrive  at  maturity  at  tho  same  period,  they  generally  make  their 
i appearance  in  such  countless  swarms,  for  two  or  three  evenings,  that  the  effect  produced 

y one  species  with  white  wings  has  been  compared  to  a heavy  fall  of  snow.  By  the  next 
morning  the  majority  of  these  insects  are  found  lying  dead  upon  the  shore  in  heaps 
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The  occurrence  of  these  swarms  of  May-flies  has  been  observed  in  different  parts  ol 
Europe,  in  Holland,  France,  and  Switzerland ; and  it  appears  that  the  species  found  in 
each  of  these  localities  is  distinct  from  the  rest.  In  Switzerland,  indeed,  the  swarms 
of  two  species  are  on  record,  ono  inhabiting  the  Lake  of  Geneva,  and  the  other  the 
Rhino  near  Basle.  Our  common  species,  the  Ephemera  vulgata  (Fig.  214),  also  occurs 
in  profusion  for  a few  days  in  the  rivers  frequented  by  it,  but  not  by  any  means  to  the 
same  extent  as  the  continental  species  just  referred  to.  This  and  several  other  species 
of  the  family  are  favourite  baits  for  Trout. 

The  Libcllulidm  (Fig.  208)  are  characterized  by  their  four  large,  nearly  equal,  reti- 
culated wings,  by  the  powerful  structure  of  their  mouths,  and  the  shortness  of  the  caudal 
appendages,  which  moreover  are  not  jointed.  The  antennae  are  composed  of  from  five 
to  eight  joints  ; the  eyes  are  very  large,  generally  meeting  on  the  top  of  the  head,  which 
also  bears  three  ocelli. 

These  are  exceedingly  elegant  but  voracious  insects,  which  may  be  seen  in  fine 
summer  weather  hawking  about  over  the  surface  of  ponds  and  rivers  in  search  of  insect 
prey.  They  are  well  known  in  this  country  as  Dragon-flies ; the  French  call  them 
“ Demoiselles,”  probably  in  allusion  to  the  elegance  of  their  forms  and  the  grace  of 
their  movements.  The  vulgar  English  name  of  Horse-stingers  is  peculiarly  inappro- 
priate, as  these  insects  possess  no  means  of  annoying  either  horses  or  any  other  of  the 
larger  animals. 

The  larvae  and  pupae  of  the  Libellulidce  inhabit  the  water,  from  which  the  pupa 
emerges  when  the  perfect  insect  is  ready  to  commence  its  aerial  existence.  The  empty 
pupa  skin  may  often  be  seen  attached  to  aquatic  plants.  The  structure  of  the  lower 


Fig.  215.— A,  the  pupa  with  its  masa  ; B,  the  same  with  the  mask  closed,  and  discharging  a current 

of  water  from  the  anus. 

lip,  in  the  preparatory  states  of  these  insects,  is  very  singular ; it  has  been  denominated 
a mask  by  many  authors.  It  consists  of  two  principal  pieces  (Fig.  215),  one  of  which 
is  articulated  to  the  head,  whilst  the  second  is  attached  to  its  extremity.  At  the  apex 
of  this  second  piece  two  jaw-like  organs  are  artici dated.  In  repose  this  lip  is  folded  j 
beneath  the  head,  but  can  be  immediately  extended  to  a considerable  distance  in  front  j 
of  the  head,  so  as  to  seize  any  minute  insects  or  small  fishes  that  may  pass  before  the 
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creature,  which  is  very  sluggish  in  its  movements.  The  respiration  of  the  larvce  of 
some  of  these  insects  is  not  effected  by  external  branchiae,  but  by  the  entrance  of  the 
water  into  the  cavity  of  the  body,  where  it 
comes  in  contact  with  the  tracheae,  which 
deprive  it  of  the  air  dissolved  in  it ; it  is  then 
forcibly  expelled  through  the  opening  by 
which  it  entered  (Fig.  215).  The  resistance 
offered  to  the  expulsion  of  this  water  also 
enables  the  larva  to  progress  slowly.  In  some 
of  the  smaller  species  the  larva  is  furnished 
Vith  three  narrow  elongated  caudal  plates. 

One  of  the  most  beautiful  species  in- 
habiting this  country  is  the  Calepteryx  virgo  (Fig.  216),  which  is  not  uncommon  on  the 
sides  of  rivers.  It  is  of  a deep  steel-blue  colour,  and  the  wings  have  a large  dark 
patch  near  the  apex.  Some  exotic  species  allied  to  this  have  the  abdomen  at  least  six 


Fig.  216. — Calepteryx  virgo. 


inches  long. 


Pig.  217.— Myrmcleo.  Fig.  218. — Pitfall  of  the  Ant-lion. 

i labial  palpi  are  very  long,  and  the  wings  are  large  and  finely  reticulated,  and  during 
I repose  lie  in  a roof-like  form  upon  the  Bides  of  the  body  (Fig.  217).  Some  of  these 
insects,  which  aro  all  exotic,  are  remarkable  from  the  habits  of  their  larvae,— small, 
I •luggish,  oval  creatures,  furnished  with  a most  formidable  pair  of  jaws.  These  curioua 


Sub-order  II. — Planipennia. 

In  this  sub-order  the  wings  are  always  nearly  equal  in  size,  reticulated,  and  gene- 
rally laid  flat  upon  the  back  when  at  rest,  the  posterior  pair  never  folded.  The  labium  is 
usually  notched  at  the  apex,  but  never  deeply  cleft,  as  in  the  preceding  group.  The 
antennae  are  generally  long,  and  either  filiform  or  gradually  tapering  to  the  tip.  The 
pupa  is  quiescent. 

Divisions. — In  one  family,  the  Sialidce,  the  larva  is  aquatic  in  its  hahits,  and 
the  perfect  insect  is  always  found  in  the  neighbourhood  of  water.  When  mature  the 
.larva  quits  the  water,  and  forms  a cavity  in  the  bank,  where  it  passes  the  pupa  stage. 
[ These  insects  are  distinguished  by  the  large  size  of  the  prothorax,  which  is  nearly 

<.  square. 

The  remaining  families  pass  the  whole  of  their  lives  in  the  air.  Of  these,  one  species, 
t the  curious  Myrmeleontidce , or  Ant- 
lions,  are  distinguished  by  their 
1 clavate  antennae,  which  are  usually 
short ; although  in  one  genus  these 
>r  organs  are  elongated,  and  knobbed 
i'  at  the  extremity,  in  the  same 
: way  a3  those  of  Butterflies, 
i The  ocelli  are  wanting ; the 
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little  creatures  excavate  conical  pits  in  the  sandy  places  which  they  inhabit  (Fig.  218) 
at  the  bottpm  of  which  they  conceal  themselves  entirely,  with  the  exception  of  the 
head  and  powerful  jaws.  Here  they  wait  patiently  until  some  prying  ant  or  other 
insect  unwarily  strays  into  their  domain,  when  the  unfortunate  intruder  generally 
slips  to  the  bottom  of  the  pit,  and  is  soon  destroyed  by  the  merciless  jaws  of  the  Ant- 
lion  ; but  if  the  victim  shows  any  intention  of  making  his  escape,  a shower  of  sand 
thrown  up  by  the  latter  soon  arrests  his  progress,  and  generally  brings  him  down  to 
the  fangs  of  the  destroyer.  It  is  entirely  by  sucking  the  juices  of  its  victims  that  this 
voracious  little  creature  exists  ; and  when  these  are  exhausted,  the  carcase  is  imme- 
diately thrown  out  of  the  pit  by  a sudden  jerk  of  the  jaws.  The  larvoe  of  other 
species  appear  to  prowl  about  upon  and  under  the  surface  of  the  ground  without  making 
pitfalls. 

The  SemeroUidce , which  are  closely  allied  to  the  preceding  insects,  are  generally 
beautiful  and  delicate  insects,  with  soft  bodies,  large,  delicate,  and  finely  reticulated 
wings,  and  long  filiform  antennae.  They  possess  no  ocelli ; but  the  eyes  are  large, 
prominent,  and  usually  of  a beautiful  golden  colour.  The  larvae  of  these  insects — of 
which  several  species  are  found  in  this  country — are  amongst  the  greatest  enemies  of 
the  Aphides , which  they  suck  by  means  of  their  curiously-constructed  jaws.  The  eggs  , 
are  laid  in  little  bunches  upon  leaves,  each  egg  being  supported  at  the  extremity  of  a 
long  footstalk,  which  gives  them  a most  singular  appearance.  Many  of  them  are 
elegant  creatures.  They  fly  generally  in  the  evening,  and  most  of  them  emit  a most 
disagreeable  odour  on  being  disturbed  or  touched.  The  pupa  is  inclosed  in  a cocoon. 

The  Panorpidce  are  characterised  by  the  form  of  the  head,  which  is  prolonged  below 

into  a sort  of  rostrum,  at  the  extremity  of  which  the  : 
mouth  is  situated.  They  have  long  slender  antennae  i 
and  three  ocelli,  and  the  extremity  of  the  abdomen  is  ( 
often  furnished  with  a curious  forceps-like  appendage, , 1 
whence  the  commonest  English  species  has  obtained  the! 
name  of  the  Scorpion-fly  (Fig.  219).  These  insects  are' 
found  commonly  about  hedges  in  damp  situations  ; but 
little  is  known  of  their  habits. 

The  two  last  families  are  distinguished  from  the! 
preceding  by  the  great  length  of  the  prothorax,  which  forms  i . 
a slender  neck,  from  which  circumstance  the  few  British  i 
species  are  denominated  snake-Jlies.  In  the  Raphidiidcc  the  fore-legs  are  formed  for* 
walking,  the  head  bears  three  ocelli,  and  the  antennae  are  long  and  slender ; the  abdomen  t 
of  the  female  is  furnished  with  a long  ovipositor.  The  larvae  are  said  to  live  under  the^ 
bark  of  trees ; and  the  insects  are  generally  found  in  woods.  This  family  includes  | 
several  British  species;  but  none  of  the  next  family,  the  Mantisprdce,  occur  in  Britain... 
These  curious  little  insects  are  furnished  with  long  raptorial  fore-legs  exactly  like  those! 
of  the  Orthopterous  Mantidce , near  which  they  have  indeed  been  sometimes  arranged. , 
They  have  no  ocelli,  their  antennae  are  short,  and  the  female  has  no  ovipositor.  They  * 
resemble  the  Paphidiiacc  in  their  habits  ; and  both  families — especially  the  second — are! 
apparently  very  predaceous. 


Fig.  219. — Seorpion-fly. 
(Panorpa). 


Sub-order  III. — Trichoptera. 

The  sub-order  Trichoptera , including  only  the  large  tribe  or  family  of  Phrygant\da , 
exhibits  the  most  complete  metamorphosis  of  any  of  the  Neuroptera.  The  larva 


THE  PHRYG  ANElDiE. 


185 


Fip.  220. — Phryganea  grandis. 

A,  larva  in  its  case  ; B,  grating;  C,  imago. 


vhich  are  aquatic,  in  fact  present  almost  as  little  resemblance  to  the  imago  as  those  of 
some  metabolous  insects.  They  are  long,  softish  grubs,  furnished  with  six  feet,  and  with 
a homy  head  armed  with  jaws,  generally  fitted  for  biting  vegetable  matters,  although 
some  appear  to  be  carnivorous.  To  pro- 
tect their  soft  bodies,  which  constitute  a 
very  favourite  food  with  fishes,  these  larvae 
always  inclose  themselves  in  cases  formed 
of  various  materials ; bits  of  straw  and 
sticks,  pebbles,  and  even  small  shells, 

■ being  commonly  employed  in  this  manner. 

The  materials  of  these  curious  cases  are 

■ united  by  means  of  fine  silken  threads, 
spun  like  those  of  the  Caterpillars  of 
the  Lepidoptera , from  a spinneret  situated 
on  the  labium.  In  increasing  the  size  of 
its  case  to  suit  its  growth,  the  larva  is 
said  to  add  only  to  the  anterior  end,  cut- 
ting off  a portion  of  the  opposite  ex- 
tremity. When  in  motion,  the  larva 
pushes  its  head  and  the  three  thoracic 

segments,  which  are  of  a harder  consistence  than  the  rest  of  the  body,  out  of  its  case 
(Fig.  220) ; and  as  the  latter  is  but  little,  if  at  all,  heavier  than  the  water,  the  creature 
can  readily  drag  it  along  behind  it,  thus  keeping  its  abdomen  always  sheltered. 
It  adheres  stoutly  to  the  inside  of  its  dwelling  by  means  of  a pair  of  articulated 
caudal  appendages,  generally  assisted  by.  three  tubercles  on  the  first  abdominal 
segment. 

Before  passing  to  the  pupa  state,  the  larva  fixes  his  case  to  some  object  in  the  water, 
and  then  closes  up  the  two  extremities  with  a silken  grating,  through  which  the  water 
necessary  for  the  respiration  of  the  pupa  can  easily  pass.  The  pupa  is  furnished  with  a 
large  pair  of  hooked  jaws,  by  means  of  which,  when  about  to  assume  the  perfect  state, 
it  bites  through  the  grating  of  its  prison,  and  thus  sets  itself  free  in  the  water.  In  this 
form  the  pupae  of  some  species  swim  freely  through  the  water  by  means  of  their  long 
hind  legs,  also  creeping  upon  the  other  four  limbs  ; these  frequently  rise  to  the  surface 
of  the  water,  and  there  undergo  their  final  change,  using  their  deserted  skin  as  a sort  of 
raft  from  which  to  rise  into  the  air,  whilst  others  generally  creep  up  the  stems  of 
aquatic  plants  for  the  same  purpose. 

The  perfect  insects  ( Phryganea  grandis,  Fig.  220)  have  four  wings,  with  branched 
nervures,  of  which  rne  anterior  pair  are  clothed  with  hairs  ; the  posterior  arc  folded  in 
repose.  The  organs  of  the  mouth,  except  the  palpi,  are  rudimentary,  and  apparently 
quite  unfit  for  use.  The  head  is  furnished  with  a pair  of  large  eyes,  and  with  three 
ocelli,  and  the  antenna)  are  generally  very  long.  Some  species  are  so  exactly  like 
Moths,  that  they  have  often  been  supposed  to  belong  to  the  Lepidopterous  order ; and, 
in  fact,  these  insects  may  be  considered  to  form  a connecting  link  between  the 
X ear  op  ter  a and  the  Lepidoptera.  The  females  have  been  observed  to  descend  to  the 
depth  of  a foot  or  more  in  water,  in  order  to  deposit  their  eggs. 

Many  species  of  theso  insects  are  found  in  Britain.  The  larv®  are  well  known  to 
anglers  under  the  names  of  Caddis-worms  and  Straw-worms.  They  are  said  to  be  excel- 
lent baits. 
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Sub-class  III. — Metabola. 

In  this  sub-class  the  metamorphosis  is  what  is  termed  complete,  the  larva,  pupa,  an<i 
imago  being  generally  very  distinct  in  appearance.  The  larva  is  either  a maggot,  grutyi 
or  caterpillar,  and  the  pupa  is  quiescent,  and  inclosed  in  a skin  or  case. 

Order  VIII. — Aphaniptera. 

This  little  order,  which  only  includes  the  Fleas,  of  which  one  species,  at  any  rated 
is  probably  even  too  well  known  to  many  of  our  readers,  presents  an  exceedingly 
remarkable  structure,  which  has  been  a frequent  source  of  perplexity  to  systematise*  I 
By  many  recent  authors  these  insects  have  been  arranged  with  the  Diptera  ; hut  theyi 
differ  from  these  so  essentially  in  many  of  their  characters  that  we  have  preferreclj 
retaining  them  as  a separate  and  independent  order. 

The  external  covering  of  the  Flea  is  a horny  case,  formed  of  very  distinct  segments 
(Fig  221)  ; those  of  the  thorax  being  always  disunited.  Although  apparently  aptercus* 


Fig.  221. — Flea  (Pulex  irritans). 

A,  mouth  j x,  supposed  labrum;  md,  mandibles ; mx,  maxillae;  mp,  maxillary  palpi; 

Ip,  labial  palpi. 


the  Flea  has  the  rudiments  of  four  wings,  in  the  form  of  homy  plates,  on  the  sides  oi 
the  meso-  and  metathoraeic  segments  ; the  hinder  pair  of  plates  is  the  largest.  Th^j 
mouth,  which,  as  is  well  known,  is  eminently  suctorial,  is  of  a very  curious  construction* 
(Fig.  221  A),  and  the  oral  organs  are  so  singularly  formed,  that  their  homologies  hav0 
frequently  puzzled  entomologists.  They  consist  of  a pair  of  sword-shaped,  finely 
serrated  mandibles,  which,  with  a sharp,  needle-like  organ  (supposed  to  represent  thd|j 
labrum),  appear  to  constitute  the  formidable  offensive  weapon  with  which  the  Fleas 
, pierce  the  skin  of  their  victims.  These  are  sheathed  by  the  three-jointed  labial  palpi* 
The  labium  and  maxillae  are  very  small ; hut  the  maxillary  palpi  are  long,  and  composecB 
of  four  joints,  and  stand  out  from  the  head  in  such  a manner  as  to  have  been  generallyt 
mistaken  for  the  antennae.  The  latter  organs  are  of  minute  size,  and  are  generally? 
concealed  beneath  a valve-like  plate,  on  the  sides  of  the  head  behind  the  eyes,  although!1 
some  species  occasionally  carry  them  exserted.  The  legs  are  strong,  the  hinder  pairj 
especially,  by  means  of  which  these  active  little  creatures  execute  their  surprising 
leaps. 

The  larva  of  the  Flea  is  a long,  footless  grub,  furnished  with  a distinct  horny 
head.  They  are  hatched  from  eggs  laid  by  the  female,  generally  in  the  neigh- 
bourhood of  animal  matter.  The  eggs  of  the  common  species  arc  usually  laid  in 
the  cracks  of  floors  and  similar  places.  The  larvae  are  active,  and  when  they  attach 
themselves  In  dogs  or  other  animals,  they  twist  about  freely  amongst  the  hairs  or 
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feathers,  feeding  upon  minute  particles  of  animal  matter.  In  about  twelve  days  the 
lame  are  full  grown.  They  then  inclose  themselves  in  a little  silky  cocoon,  and  pass  to 
the  pupa  state.  In  this  condition  the  insect  is  quiescent,  inclosed  in  a skin  which  fits 
over  all  parts  of  the  body.  The  perfect  insect  emerges  in  about  a fortnight.  Most  of 
the  species  of  Fleas,  or  Puticidce,  are  parasitic  upon  particular  animals,— one  of  the 
. largest  being  found  upon  the  Mole. 

A minute  species,  inhabiting  the  "West  Indies  and  South  America,  the  Chigoe  or 
Jigger  (Pu/ex  penetrans),  is  remarkable  for  the  habit  possessed  by  the  female  of 
inserting  herself  beneath  the  skin  of  the  foot,  generally  under  the  nails.  In  this 
situation  her  abdomen  swells  to  about  the  size  of  a small  pea,  in  consequence  of  the 
development  of  eggs  in  the  ovaries,  occasioning  great  pain  and  irritation  of  the  part, 
and  if  not  extracted  in  time  the  eggs  are  said  to  be  hatched  within  the  wound,  pro- 
ducing extensive  ulceration,  and  sometimes  even  causing  death.  The  feet  of  dogs  are 
also  attacked  by  this  pest ; and  it  is  said  that  the  unfortunate  creatures  may  often  be 
seen  rolling  about  and  nibbling  their  toes  in  a state  of  the  greatest  agony. 

Order  IX. — Diptera. 

General  Characters. — The  order  Diptera,  as  its  name  implies,  is  characterized 
by  the  possession  of  only  a single  pair  of  wings.  These  are  attached  to  the  mesotho- 
racic  segment ; and  the  metathorax,  instead  of  wings,  bears  a pair  of  small  clubbed 
organs  ( halteres , Fig.  181),  which  appear  to  be  the  representatives  of  the  posterior 
wings.  Some  entomologists,  indeed,  deny  them  this  character,  which  they  ascribe  to  a 
pair  of  small  membranous  organs,  the  alulets,  attached  to  the  base  of  the  true  wings  ; 
but  this  opinion  appears  to  be  founded  in  error.  The  halteres  appear  to  be  the  most 
characteristic  organs  of  the  order,  as  they  are  present  in  those  dipterous  insects  whose 
wings  are  wanting.  The  segments  of  the  thorax  are  generally  fused  into  a mass,  their 
timits  being  indicated  externally  by  more  or  less  distinct  furrows.  The  prothorax  is 
i ilways  very  small. 

The  head  is  generally  of  considerable  size,  and  furnished  with  a pair  of  large  eom- 
- pound  eyes,  which  jften  occupy  nearly  its  entire  surface.  It  is  usually  attached  to  the 
thorax  by  a narrow  neck,  and  the  crown  bears  two  or  three  ocelli.  The  structure  of 
die  mouth  has  already  been  described  (p.  334,  Fig.  176).  The  antennae  are  always 
placed  on  the  front  of  the  head  between  the  eyes.  Their  form  is  very  variable.  The 
.'egs  are  well  developed,  sometimes  very  long.  The  tarsi  are  composed  of  five  joints, 

* *rminated  by  a pair  of  claws,  and  furnished  with  two  or  three  soft  pulvilli,  by  the 
i assistance  of  wUch  these  creatures  are  enabled  to  walk  with  ease  upon  the  smoothest 
t surfaces,  even  in  a perpendicular  or  reversed  position. 

The  abdominal  rings  are  distinct,  and  usually  of  a firmer  texture  than  the  rest  of 
the  body;  some  of  the  apical  segments  in  the  females  are  often  converted  into  a 
teiescope-liko  ovipositor.  The  stomach  is  furnished  with  a small  sucking  stomach, 
which  communicates  with  it  by  a very  slender  tube.  At  the  base  of  the  abdomen  are 
iwo  air  bladders,  often  of  considerable  size ; the  position  of  which  is  sometimes  indi- 
cated by  the  semi-transparent  appearance  of  that  part  of  the  body. 

The  larvae  of  the  Diptera  are  footless  grubs  or  maggots,  sometimes  destitute  of  a 
iistinct  head.  The  stigmata  are  usually  only  two  in  number,  and  placed  at  the  pos- 
•erior  extremity  of  the  body.  In  some  cases  the  larva,  on  reaching  maturity,  casts  its 
fkin,  and  changes  to  a free  quiescent  pupa ; whilst  in  many  species  this  transformation 
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takes  place  within  the  skin  of  the  larva,  which  then  hardens,  and  forms  a case  for  thet 
protection  of  the  sleeping  inmate.  This  constitutes  what  is  termed  a coarctate  pupa. 

Divisions.— The  enormous  number  of  species  included  in  this,  which  is  certainlyfj 
one  of  the  largest,  if  not  the  largest,  of  the  orders  of  insects,  has  given  rise  to  a cor- 
responding multiplicity  of  families  and  other  minor  groups.  In  the  following  pages  we* 
shall  refer,  as  briefly  as  possible,  to  the  principal  of  these. 

The  order  is  divided  into  three  sub-orders.  The  first  consists  of  parasitic  andj 
often  wingless  insects,  which  have  the  head  usually  immersed  in  the  thorax,  and  the* 

claws  denticulated.  These  arc* 
called  Pupipara,  from  the  singular# 
circumstance  that  the  larvae  are$i 
nourished  within  the  body  of  th^j 
mother,  and  not  excluded  until 
they  have  attained  the  pupa  state. 
Of  the  other  two  suh-ordersii 
which  are  generally  oviparous^ 
although  a few  bring  forth  living 
larvae,  one,  the  Brachycera,  is  dis- 
tinguished by  having  the  antenna*, 
short,  and  composed,  apparently, 
only  of  three  joints,  with  the 
last  joint  generally  furnished  with  a bristle  (Fig.  222  C)  ; whilst  in  the  Nemocera , 
forming  the  third  sub-order,  the  antennae  (Fig.  222  A)  are  always  composed 
of  more  than  six  joints,  filiform,  and  usually  feathered.  In  the  Brachycera ,i 
the  palpi  also  consist  of  only  one  or  two  joints ; whilst  in  the  Nemocera , thesa 
organs  are  composed  of  four  or  five  articulations. 


Fig.  222. — Antennae  of  Diptera. 
A,  Tipula  ; B,  Tabanus ; C,  Alusca. 


Sub-order  I. — Pupipara. 


General  Characters. — In  addition  to  the  characters  already  given,  these  insects 
differ  from  the  other  Diptera  in  the  structure  of  the  mouth,  which  is  so  singular  than 
the  analogies  of  its  constituent  parts  are  still  doubtful.  The  lower  part  of  the  head  ia 
covered  by  a membranous  plate,  perforated  by  a minute  orifice  in  front,  where  it  is  also 
furnished  with  a pair  of  minute  coriaceous  lobes,  which  have  been  regarded  as  modified 
palpi.  Within  this  is  a fleshy  bent  organ,  terminated  by  a bristle-like  sucker  composed 
of  three  separate  bristles  : this  can  be  pushed  out  of  the  aperture  in  the  first-mentioned 
plate  by  the  extension  of  their  fleshy  base,  which  is  probably  the  labium,  and  in 
manner  they  are  employed  in  piercing  the  skin  of  the  animals  on  which  these  insect 
are  parasitic.  Some  of  them  are  furnished  with  wings,  whilst  others  are  destitute  oil 
those  organs.  Their  bodies  and  limbs  are  generally  covered  with  bristles.  The  abdome 
presents  no  indications  of  segments  ; so  that  in  their  appearance  the  apterous  specie 
often  closely  resemble  spiders,  from  which  circumstance  the  French  call  them  “ mouched 
araignees,”  or  spider  flies. 

Divisions. — They  form  two  families,  the  Hippoboscidee,  or  Forest-flies,  in  which) 
the  last  joint  of  the  tarsi  is  longest,  and  the  Nyctcribiidce,  or  Bat-lice,  in  which  the  ba 
joint  of  those  organs  is  longer  than  all  the  rest  put  together.  In  their  habits  hot 
these  families  are  very  similar,  living  amongst  the  hairs  and  feathers  of  beasts  and 
birds,  where  they  run  about  with  great  agility,  often  progressing  sideways.  They  liva 
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.j-  sucking  the  blood  of  their  victims.  Young  birds  appear  to  he  especially  the  objects 
f iheir  attacks,  and  are  frequently  driven  completely  to  distraction  by  their  tormentors, 
'he  species  of  Hippoboscidee  live  upon  different  mammals  and  birds  ; the  Hippobosca 
riina,  or  Forest-fly,  is  very  troublesome  to  horses  ; and  the  Melophayus  ovinus,  which 
i apterous,  is  well  known  as  the  Sheep-tick.  The  Nycteribiidec  confine  their  attacks 
> bats. 

Sub-order  II. — Brachycera. 

General  Characters. — In  the  Brachycera  the  antennee  are  always  short,  com- 
posed apparently  of  only  three  joints,  the  last  joint  being  sometimes  articulated  at  its 
itremitv  (Fig.  222  B),  sometimes  entire,  and  generally  furnished  with  a long,  sometimes 
ointed,  bristle.  The  palpi  consists  of  one  or  two  joints  ; the  body  is  generally  broad, 
nd  the  head  usually  as  wide  as  the  thorax. 

Divisions. — As  this  sub-order  includes  by  far  the  greater  portion  of  the  almost 
onumerable  hosts  of  Dipterous  insects,  the  number  of  families  and  sub-families  of 
rhich  it  is  composed  is,  as  might  be  expected,  exceedingly  great.  They  may,  however, 
•e  divided  into  seven  principal  groups  (families  or  tribes),  and  to  these  we  must  con- 
s jie  our  attention. 

In  the  Oestridce,  the  proboscis  is  usually  imperceptible,  or,  when  present, 
ery  small ; the  antennae  are  very  short,  and  the  last  joint  is  furnished  with  a long 
r ristle ; the  alulets  are  large,  and  entirely  conceal  the  halteres.  Although  most  of 
hese  insects,  from  the  obsolete  nature  of  their  mouths,  are  probably  incapable  of 
.aking  nourishment  when  in  their  perfect  state,  they 

- re  nevertheless  to  be  regarded  amongst  the  greatest 
:-«sts  to  cattle  in  their  larva  state.  During  this  period 

f their  existence  they  are  all  parasitic  upon  different 
> pecies  of  herbivorous  Mammalia,  some  of  them  living 
i n the  skin,  and  others  in  the  internal  cavities  of 
n heir  hosts.  Of  the  former,  the  best  known  is  the 
•.  Oestrus  bovis,  the  larvae  of  which  reside  in  the  large 
r amours  on  the  backs  of  cattle,  known  to  the  farmer 
aider  the  names  of  vrornils  and  worbles.  Of  the  inter- 
l ial  parasites,  some  (such  as  the  Cephalemyia  Ovis)  live 
a the  frontal  sinuses  of  sheep  and  deer,  the  parent 
lying  her  eggs  in  the  nostrils,  whence  the  young  larva  creeps  up  into  its  destined 

- bode ; whilst  others,  of  which  the  Gasteropliilus  equi  (Fig.  223)  is  an  example,  inhabit 
he  intestines  of  their  victims.  The  eggs  of  the  latter  species  are  laid  upon  the  skin 
f the  horse  in  such  positions  as  are  easily  reached  with  his  tongue,  so  that  in  licking 
umself  he  is  instrumental  in  conveying  his  foes  into  his  intestines.-  The  internal 
arv®  are  furnished  with  rings  of  bristles  to  enable  them  to  retain  their  position ; 
mt  they  all  quit  their  abode  when  mature,  and  undergo  their  last  transformations  in 
he  earth,  or  in  dung.  The  pupa  is  inclosed  in  the  dried  larva-skin. 

The  two  next  families  are  distinguished  by  having  only  two  bristles  in  tlm  proboscis. 
Hie  Mwcidce  are  further  characterised  by  having  the  proboscis  membranous  and  com- 
detely  retractile,  terminated  by  two  large  lobes  (Fig.  224);  the  antennm  are  short, 
hrec-jointed,  with  a long  and  often  pilose  bristle  attached  to  the  third  joint.  This 
amily  includes  an  enormous  number  of  species,  presenting  an  almost  infinite  variety 
>f  habit.  An  excellent  example  (the  common  Fly,  Musca  domestica)  occurs  during  the 
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summer  m even  too  great  abundance  in  our  houses  ; and  many  others,  almost  equally  j 
common,  may  be  met  with  at  all  seasons  of  the  year.  In  the  larva  condition,  some  of ! 
them,  including  the  common  Fly,  live  in  dung ; others,  such  as  the  common  Flesh  Fly 
[Sarcophaqa  carnaria)  feed  upon  animal  substances.  Some  of  these,  of  which  the  common 
Cheese-hopper  ( Piophila  casei,  Fig.  225)  is  an  example,  possess  a considerable  power  of 
leaping ; their  springs  being  effected  by  bending  the  body  into  a hoop,  and  then  suddenly 
straightening  it.  Many  of  these  larva),  which  feed  upon  animal  substances  in  a state  of 
decomposition,  must  be  included  amongst  our  greatest  benefactors,  as  by  removing,  in  a 
short  space  of  time,  matters  which,  if  left,  would  corrupt  and  fill  the  atmosphere  with 
noxious  vapours,  they  prevent  all  the  ill  effects  which  those  effluvia  are  known  to  pro- 
duce upon  animal  life.  So  rapidly  do  they  perform  this  business,  that  Linn  a;  us  calcu- 
lated that  the  progeny  of  three  Flesh  Flies  would  devour  the  carcase  of  a horse  almost 
as  quickly  as  a lion  ; and  although  there  may  be  a little  exaggeration  in  this  statement, 


Fig.  224. — Head  of  Musca. 

Fig.  225.— Cheese-hopper  (Piophila  casei).  1,  Larva  preparing  to  spring  ; 2,  natural  size  of  larra  ; j 

3,  4,  Fly,  natural  size  and  magnified. 

it  is  perhaps  not  very  far  from  the  truth.  The  larvae  of  a great  number  of  minute 
species  are  parasitic  upon  other  insects ; whilst  those  of  many  others  feed  upon  plants, 
often  causing  great  damage  to  various  crops.  Some  of  those  which  infest  the  leaves  of 
plants  form  minute  galleries  or  mines  between  the  two  membranes  of  the  leaf  by  eating 
away  the  parenchyma. 

The  larvae  are  soft  footless  grubs,  frequently  destitute  of  any  distinct  head,  and 
generally  of  an  elongated  conical  form,  having  the  mouth,  which  is  furnished  with  two  > 
retractile  hooks,  at  the  smaller  extremity,  and  the  single  pair  of  stigmata  at  the  larger. , 
They  are  generally  produced  from  eggs  laid  by  the  parent  in  the  midst  of  the  substances  \' 
suited  for  their  nourishment ; but  in  some  cases — as,  for  instance,  in  the  Flesh-fly— 
the  eggs  are  hatched  within  the  body  of  the  mother,  and  the  insects  make  their  first 
appearance  in  the  larva  form.  The  pupa  is  inclosed  within  the  skin  of  the  larva. 

The  habits  of  the  perfect  insects  are  as  dissimilar  as  those  of  the  larvae.  A great 
number  inhabit  flowers ; others  appear  to  feed  upon  almost  every  description  of  animal 
and  vegetable  matter ; whilst  some,  such  as  the  Stomoxys,  attack  man,  and  other 
animals,  to  suck  their  blood.  They  are  generally  dingy  in  their  appearance,  although 
some  are  adorned  with  brilliant  colours.  They  exhibit  a great  variety  of  form.  The 
most  remarkable,  perhaps,  is  that  presented  by  the  exotic  genus  Diopsis,  in  which  the 
eyes  are  placed  at  the  extremity  of  long  stalks,  with  the  antennce  close  beside  them. 

The  Conopidce  ore  distinguished  by  having  the  proboscis  long,  olbowcd,  and  alway* 


Fig.  224, 


Fig.  225. 
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• xserted,  with  tho  palpi  minute,  and  the  antennas  furnished  with  a short  bristle,  w hich 
i frequently  placed  at  tho  apex  of  the  last  joint.  Most  of  these  insects  are  elegantly 
ariegated  in  their  colours  (Fig.  181).  They  may  be  found  in  great  abundance  during 
ie  summer,  hovering  upon  their  powerful  wings  over  flowers  in  gardens  and  elsewhere, 
'he  larvae  are  said  to  be  parasitic  in  the  interior  of  various  species  of  Humble 
Ices. 

In  the  three  following  families,  or  rather  tribes — the  Brachystoma , the  Notacantha , 
nd  the  Tanystoma — the  proboscis  usually  contains  either  three  or  four  bristles.  In  the 
; traehystoma  the  proboscis  is  very  short  and  membranous,  with  the  lip  generally  large, 
•eshy,  and  bilobed.  The  bristles  are  usually  four  in  number ; one  group  has  only  three 
f these  organs.  The  antennae  consist  of  three  joints,  of  which  the  last  has  a long 

• ristle  springing  from  its  back.  The  abdomen  of  the  male  is  usually  bent  round  at  the 
pex,  and  furnished  with  copulative  appendages. 

They  are  generally  large  flies,  adorned  with  brilliant  colours,  which  for  the  most 
art  haunt  flowers,  living  upon  honey.  A few,  however,  are  predaceous  in  their  habits. 
:'he  larvae  are  very  various  in  their  forms,  and  differ  greatly  in  their  mode  of  life, 
i lany  live  in  the  earth  ; others  in  dung  ; whilst  others  are  found  upon  plants  amongst 
Colonies  of  Aphides,  which  they  destroy  in  great  numbers,  sucking  their  juices  by 
leans  of  a three-pointed  spine. 

The  larvae  of  the  genus  Yolitcella  live  parasitically  in  the  nests  of  wasps  and  hornets, 
'hose  of  the  genus  Eristalis,  which  inhabit  dirty  water  and  other  foul  liquids,  are 
cirnished  with  a singular  telescopic  tail,  which  they  put  to  the  surface  of  the  water. 

• nd  thu3  breathe,  whilst  all  the  rest  of  their  bodies  is  immersed.  This  group  is  sub- 
sided into  four  subordinate  groups  (families  or  sub-families), — the  BolichopicUe,  the 

■ yrphidce,  the  Therevidee,  and  the  Leptidce. 

In  the  Notacantha  the  apparent 
-Jist  joint  of  the  antennae  is  composed 
' f several  articulations,  which,  how- 
r ver,  are  generally  more  or  less  amal- 
i amated  into  an  elongated  mass,  with 
’ he  bristle,  when  present,  springing 
•om  its  apex.  The  back  of  the  thorax 
» generally  spined.  The  proboscis  is 
iort,  and  contains  four  bristles.  The 
>'  irsi  are  furnished  with  three  pulvilli. 

■ Tiese  insects  are  also  frequently  bril- 
» iantly  coloured.  They  generally  fre- 
B urat  flowers.  The  larvae  live  in 
k ‘ariou3  situations ; in  the  earth,  in 

otten  wood,  in  dung,  and  in  water. 

-Tie  latter  i3  the  habitation  of  the  larvae  of  the  typical  genus  Slratiomys  (Fig.  226). 
•iiey  breathe,  like  the  other  aquatic  Dipterous  larvae,  through  the  tail,  which  is 
N "Hushed  with  a circle  of  bristles  to  keep  tho  water  from  rushing  into  the  stigmata 
rhen  these  are  applied  to  the  surface.  Tho  pupa  i3  inclosed  in  tho  larva  skin. 

The  Tany stoma  are  generally  distinguished  by  the  great  comparative  length  of  their 
>robo8cis,  which  is  often  excessively  long  (Fig.  227),  and  rarely  terminates  in  a very 
ieshy  lip.  Tho  bristles  aro  cither  four  or  six  in  number.  The  antennae  consist  of 
•hree  joints,  usually  terminated  by  a bristle.  The  transformations  of  theso  insects  aro 
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also  different  from  those  of  the  preceding  groups.  The  larva-skin  is  always  cast,  cx} 
assuming  the  pupa  state.  The  larva;  generally  reside  in  the  eartn. 


Pig.  227.— Nemestrina  longirostris. 


It  is  in  the  Dombyliidce  that  the  proboscis  attains  its  greatest  dimensions  (se* 
Fig.  227);  these  are  generally  hairy,  bee-like  flies,  which  suck  their  nourishment  front 
flowers  whilst  hovering  over  them.  In  the  Antliracidce , the  proboscis  is  short ; and  ia 

the  Acroceridce , the  organs  of  the  mouth  ar# 
sometimes  entirely  wanting.  The  Empidce,  th* 
Hybotidae , the  Asilidce,  and  the  Mydasidce,  ar« 
all  predaceous  in  their  habits,  as  are  also  thJ 
Tabanidce,  the  well-known  Gadflies,  or  Breeze f 
flies,  so  troublesome  to  cattle  and  even  to  maul 
which  are  distinguished  from  the  other  Braehyy 
cera  by  the  possession  of  six  bristles  in  th(i 
mouth.  In  the  Tabani,  the  last  joint  of  tha 
Fig.  228.— Tabanus  Bovinas.  antennae  exhibits  an  articulated  extremit 

(Fig.  228).  They  are  amongst  the  larg 
of  Dipterous  insects;  and  their  rapacity  and  power  of  annoying  their  unfor 
victims  are  proportionably  great. 


SUB-OKDEK  III. — NeMOCERA. 

General  Characters. — The  Nemocera  are  distinguished  from  all  the  other  Dipteral 
by  the  structure  of  their  antennae  (Fig.  222  A),  which  are  always  rather  long,  thread-like,} 
or  formed  of  bead-like  joints.  The  palpi  are  also  long,  composed  of  at  least  four  or  five} 
joints ; and  both  the  palpi  and  antennae  are  frequently  plumose.  The  body  is  long  and! 
slender,  and  the  legs  often  of  extraordinary  length. 

Divisions. — Few  of  these  insects  present  anything  very  attractive  in  their  appear -j 
ance.  Their  colours  are  almost  always  dingy,  and  their  bodies  soft ; but,  like  manyf 
other  creatures  of  the  same  description,  they  force  themselves  upon  our  notice  by  the* 
injury  they  do  either  to  our  persons  or  our  property  ; those  of  one  of  the  two  families} 
into  which  they  are  divided  being  often  exceedingly  destructive  to  the  vegetable  pro-j 
ductions  of  our  gardens  and  fields,  whilst  those  of  the  other  are  the  most  inveterate} 
blood-suckers  that  ever  tormented  man  or  beast. 
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A,  the  Hessian  Fly  (Cecidomyia  destructor) ; B,  the 
; Fly  (C.  Tritici) ; C,  larvae  of  C.  Xritici  feeding  on 


The  Tipulidce  are  in  the  former  case.  They  have  the  proboscis  very  short,  termi- 
nated by  a pair  of  fleshy  lips,  and  inclosing  only  two  bristles.  The  common  Tipula, 
or  Daddy-long-legs,  are  well-known  examples  of  this  family  ; and  their  larvae,  whieh 
Live  in  moist  ground,  often  do  great  mischief,  attacking  the  roots  of  grass  in  meadows, 
and  sometimes  denuding  whole  fields  of  their  herbage.  The  larvae  of  the  Cecidomyia 
and  their  allies  generally  at-  a c b 

tack  the  young  buds  ox  trees, 
when  they  produce  a sort  of 
gall  in  which  they  come  to 
■ maturity  ; whilst  other  spe- 
cies, such  as  the  Cecidomyia 
. Tritici  and  the  Cecidomyia 
Udestr actor,  the  dreaded  Hes- 
. plan  fly  of  the  United  States 
.(Fig.  229),  generally  attack  Fig'229.- 
the  corn  crops.  The  former  Whe 
, of  these  larvae  feeds  in  the 

: flower  of  the  wheat,  often  rendering  it  abortive,  whilst  the  other  attacks  the  stem  near 

the  ground,  and  thus  causes  a still  more 
wholesale  destruction.  The  larvae  of  Chi- 
ronomus  (Fig.  230)  and  its  allies  live  in 
! l tf  standing  water ; and  the  insects  themselves 

closely  resemble  Gnats,  both  in  appearance 
and  in  their  habit  of  collecting  in  the  evening 
in  vast  numbers,  and  dancing  up  and  down 
in  the  air.  The  larvae  of  Chironomus  plumo- 
sus  are  of  a blood-red  colour,  and  are  well 
known  to  anglers  as  blood-worms.  The 
larvae  of  a considerable  number  of  species 
are  found  in  fungi. 

A few  species  depart  somewhat  from  the 
generally  peaceful  character  of  the  family, 
« and  suck  blood  with  as  much  avidity  as  their  neighbours  the  Gnats.  Amongst  these 


Flo.  23°.— Chironomus  plumosus,  with  its  larva 
and  pupa  ; all  magnified. 


Fig.  231.— Gnat  (Culex  pipiens). 
Female,  natural  size  and  magnified  ; head  of  male 


the  species  of  Simnlium,  or  Sand-flies,  must  bo  especially  noticed,  as  their  bite  often 
■gives  rise  to  intensely  painful  swellings. 
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In  the  family  of  the  Culicidce,  or  Gnats,  which  includes  the  pre-eminently  blood-j 
thirsty  species,  the  proboscis  is  especially  suited  for  their  work  of  torment  It  is  ofteni 
half  the  length  of  the  insect,  slender,  slightly  thickened  at  the  tip,  and  incloses  siil 
long,  sharp  bristles.  The  palpi  are  often  very  long  and  beautifully  feathered  in  thet 
males  ; but  in  the  females  these  organs  are  generally  short. 

These  insoets,  their  curious  dances,  and  the  very  disagreeable  effects  of  their  bite,, 
must  be  well-known  to  every  one ; but  the  Mosquitoes  of  warm  climates,  which  are* 
very  nearly  allied  to  our  indigenous  gnats,  are  still  greater  pests ; and  the  inhabitants  of) 
India  are  compelled  to  protect  themselves  when  asleep,  by  means  of  fine  gauze  curtains,, 
from  the  attacks  of  these  bloodthirsty  little  creatures. 

The  larvae  of  the  Gnats  live  in  water,  where  they  swim  about  with  considerable! 
agility,  breathing  air  by  placing  the  orifice  of  a long  caudal  tube  at  the  surface  ot  the 
water. 

Order  X. — Lepidoptera. 

General  Characters. — In  this  last  and  highest  order  of  the  suctorial  insects! 
with  a complete  metamorphosis,  we  meet  with  creatures  which  must  be  ranked  amongst^ 
the  most  elegant  of  the  denizens  of  the  air.  The  delicacy  of  the  form  of  many  species,, 
the  charming  contrast  of  colour  often  exhibited  in  their  wings,  and  the  gem-like  bril- 
liancy of  others,  must  always  render  them  most  attractive  objects*;  and  the  attention  off 
collectors  has  always  been  more  directed  to  these  insects  than  to  those  of  any  other  order.. 

The  structure  of  the  mouth  is  almost  always  sufficient  to  distinguish  a Lepidop- 
terous  insect  from  one  belonging  to  any  other  order.  The  suctorial  organ  consists  of  a 
spirally  rolled  trunk  (Fig.  2S2)  attached  to  the  lower  part  of  the  front  of  the  head,  and; 
reposing,  when  coiled  up,  between  the  hairy  labial  palpi.  The  construction  of  thisi 
trunk  has  already  been  described.  (See  p.  333  Fig.  174). 


b a 


Head  and  trunk  of  Butterfly. 
a,  head  ; b,  base  of  antenna ; c, 
eye  ; d,  trunk  ; e,  labial  palpi. 


Fig.  233. 

Scales  from  the  wings  of  the  Gnat-moth. 


The  wings  are  four  in  number,  membranous,  generally  nearly  flat,  furnished  with  i 
branching  nervures.  They  are  usually  covered  with  minute  scales,  popularly  called) 
feathers , which  are,  in  reality,  only  a peculiar  form  of  the  hairs  with  which  the  wings! 
of  most  insects  are  furnished.  In  the  Lepidoptera  these  are  set  very  close  together, 
usually  more  or  less  flattened,  and  laid  over  one  another  in  the  manner  of  tiles  upon 
the  roof  of  a house.  Their  form  varies  greatly  in  different  species,  and  even  on  dif- 
ferent parts  of  the  wings  of  the  same  species  (Fig.  233).  It  is  entirely  to  these  scales 
that  the  beautiful  colours  of  the  wings  of  these  insects  are  due  ; and  the  metallic  tints 
exhibited  by  many  species  are  owing  to  the  presence  of  very  delicate  striae  upon  the  scales. 
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The  thoracic  segments  are  amalgamated  into  a more  or  less  ovate  mass,  generally 
clothed  with  hair ; the  prothorax  is  very  small.  The  legs  are  generally  well  developed ; 
but  in  some  species  the  anterior  pair-  is  rudimentary.  The  tibi®  are  spurred,  and  the 
tarsi  usually  composed  of  five  joints. 

The  larvae  of  the  Lepidoptera  are  well  known  as  Caterpillars.  They  are  generally 
of  a more  or  less  cylindrical  form  (see  p.  340,  Fig.  1 85),  composed  of  thirteen  segments, 
of  which  the  anterior  forms  a horny  head,  furnished  with  jaws  and  antenna),  and 
usually  with  groups  of  simple  eyes. 

The  jaws  of  the  Caterpillar-  are  usually  very  strong,  and  well  adapted  for  biting  the 
firm  vegetable  tissues  upon 
which  most  of  them  feed. 

The  mouth  is  composed  of 
the  same  parts  as  that  of 
i masticating  insects.  In 
addition  to  the  usual  pair 
of  palpi,  the  labium  bears 
a slender  tubular  organ, 
the  spinneret  (Fig.  234  t), 

- which  communicates  with 
a pair  of  large  internal 
glands,  whose  office  it  is  to 
secrete  the  viscous  substance 
necessary  for  the  formation 
of  the  silky  threads  by 
l means  of  which  most  Caterpillars  secure  themselves  from  falling,  and  with  which 
many  of  them  spin  a cocoon  in  which  to  pass  their  pupa  state. 

The  three  segments  following  the 
head,  which  correspond  with  the  tho- 
racic segments  of  the  perfect  insect, 
bear  three  pairs  of  soft,  jointed  legs,  ter- 
minated by  a single  claw  (Fig.  235  a), 
and,  in  addition  to  these,  a variable 
number  of  the  abdominal  segments 
are  also  furnished  with  fleshy  feet, 
called  pro-legs  (Fig.  235  b c),  which 
are  of  great  assistance  to  the  creature 
in  grasping  any  object  upon  which  it  may  be  resting  or  walking. 

The  duration  of  the  larva  state  is  very  variable  in  these  insects ; many  of  them 
f producing  two  broods  annually,  whilst  others  occupy  two  or  three  years  in  arriving  at 
their  perfect  condition.  In  their  larva  state  they  are  exceedingly  voracious,  often 
doing  immense  damage  to  vegetation  . Most  of  them  accordingly  grow  rapidly,  and 
■ ®hed  their  skins  several  times  before  attaining  maturity.  When  this  period  has 
^ arrived,  the  Caterpillar  seeks  some  sheltered  spot  in  which  to  undergo  its  change  to  the 
pupa  form.  Some  species  select  the  lower  surface  of  leaves  and  branches  for  this  purpose ; 
others  clefts  and  hollows  in  the  bark  of  trees,  walls,  or  palings ; whilst  others  bury 
• themselves  in  the  earth.  Those  which  remain  in  the  air  always  suspend  themselves  in 
various  ways  by  means  of  their  silky  secretion,  and  some  inclose  themselves  completely 

in  a silky  cocoon.  This  is  also  done  by  some  of  those  which  conceal  themselves  in  the 

ic 


Fig.  235. — Lev  and  Pro-legs  of  Caterpillars. 
a,  thoracic  leg  ; b,  pro-leg;  c,  pro-legs  grasping  ; 
d,  e,  spiracles  open  and  closed. 
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Fig.  234. — Head  and  Jaws  of  Caterpillars. 

A,  from  above.  B,  from  beneath,  a,  eyes;  b,  antennae;  c, 
labium  ; d,  mandibles  ; e,  maxillae  ; f,  maxillary  palpi ; g, 
labium;  A,  labial  palpi;  »,  spinneret. 
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earth  ; but  many  of  these  only  line  their  cavity  with  a sufficient  quantity  of  silken 
threads  to  keep  its  walls  from  falling  in  upon  them.  The  pupa  is  entirely  inclosed  in  ; 
a horny  case,  in  which  the  position  of  the  wings  and  limbs  is  indicated  externally  only  ; 
by  lines  and  other  elevations. 

In  their  preparatory  stages  the  Lcpidoptera  are  exceedingly  liable  to  be  destroyed  by 
numerous  species  of  parasitic  insects,  which  lay  their  eggs  in  the  larva,  which  then  i ! 
continues  to  feed,  and  frequently  even  effects  its  transformation  to  the  pupa  state,  , 
without  exhibiting  any  indications  of  the  work  of  destruction  which  is  going  on  within ; j 

and  these  parasites,  assisted  by  the  insectivorous  birds,, 
keep  the  numbers  of  Caterpillars  within  moderate  limits. 
Without  these  checks,  they  would  soon  destroy  the  fruits* 
of  the  labours  of  the  gardener  and  the  husbandman. 

The  perfect  insect,  on  first  emerging  from  the  pu; 
case,  usually  has  the  wings  soft  and  crumpled ; and  it  i 
not  until  some  little  time  after  it  has  set  itself  free  from  i 
prison  that  its  wings  become  sufficiently  expanded  to 
available  for  flight.  Many  Butterflies,  immediately  befoi 
taking  their  first  flight  into  the  air,  eject  a red  fluid  froi 
the  anus,  which,  of  course,  forms  a red  spot  wherever  il 
falls ; and  this— when,  as  is  sometimes  the  case,  vas' 
Fig.  236. — Tortoise-sholl  Butter-  quantities  of  some  species  of  Butterfly  have  simultaneous! 

chrysalis.emer8ed  ^ attained  the  perfect  state  in  a particular  district— has  giv< 

rise  to  the  stories  of  bloody  rain. 

Divisions.— The  Lepidoptera  are  divided  into  two  great  groups  or  suh-orders,  th 
Heterocera,  and  the  Rhopalocera.  In  the  former,  the  antennae  are  of  variable  form 
usually  bristle-shaped,  and  frequently  plumose,  but  very  rarely  clubbed.  The  hinder 
wings  are  furnished  with  a bristle  on  their  anterior  margin,  which  serves  to  keep  the 
two  wings  of  each  side  connected  during  flight,  and  the  wings  are  never  carried  erec 
during  repose.  This  group  includes  the  numerous  species  of  Moths.  These  are  th 
Nocturnal  and  Crepuscular  Lepidoptera  ( Noctuma  and  Crepuscularia ) of  many  entomo-* 
logists,  so  called  from  most  of  the  species  flying  only  by  night  or  in  the  twilight. 

C In  the  Rhopabcera,  or  Butterflies,  the  antennae  are  almost  always  terminated  by  i 
club  ; the  wings  are  generally  earned  perfectly  upright  in  repose,  and  the  hinder  p; 
are  not  furnished  with  bristles.  These  are  the  Riurna  of  some  entomologists. 


Sub-Order  I.— Heterocera. 

Divisions.— The  Heterocera  may  be  divided  into  eight  groups  or  tribes,  most  o: 
which  include  several  families.  In  the  first 
of  these,  the  Pterophorina,  or  Plume-moths, 
the  wings  are  divided  into  radiating  finger- 
like segments,  fringed  on  both  sides  with 
numerous  delicate  hairs,  which  give  them 
the  appearance  of  minute  feathers.  The 
antennae  are  slender  and  bristle-like,  the 
body  slender,  the  legs  long,  and  furnished 
with  largo  spurs  on  the  tibiae.  All  these 
insects  have  the  habit  of  folding  their  wings 
like  a fan  when  at  rest  In  some  ( Piero - 


Fig.  237.— Alucita  liexadacty/a 
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ohorus)  the  fore  wings  are  but  partially  bifid,  and  the  hind  wings  divided  into  three 
segments ; whilst  in  others  ( Alueita , Fig.  237)  the  whole  of  the  wings  are  composed  of 
oather-like  pieces.  One  genus  arranged  in  this  tribe  has  the  wings  entire.  They  are 
dl  of  comparatively  small  size. 

The  second  tribe,  the  Tineina,  includes  a multitude  of  minute  insects,  often  of  the 
.uost  elegant  forms,  and  adorned  with  colours  as  brilliant  as  those  of  the  largest  species 
)f  the  order.  They  are  distinguished  by  their  filiform  or  bristle-shaped  antennae,  which 
ire  verv  rarely  plumose ; but  in  many  species  they  attain  a considerable  length,  and 
ire  generally  longer  than  the  body ; and  by  their  narrow  elongated  wings,  always 
erminated  or  edged  by  a long  fringe.  The  palpi  are  usually  of  great  length,  and  often 
)f  singular  form. 

The  Caterpillars  are  provided  with  eight  or  ten  pro-legs,  in  addition  to  the  thoracic 
members.  They  inhabit  the  most  various  situations ; and  most  of  them  either  shelter 
hemselves  within  the  substance  upon  which  they  are  feeding,  or  form  themselves 
ittle  cases,  which  they  carry  about  with  them.  The  majority  feed  upon  green 
regetable  matter ; many  of  these  mine  in  the  leaves  and  stems  of  plants,  whilst  others 
ive  upon  the  surface  in  small  cases  neatly  made  of  a little  piece  of  leaf.  The  most 
lestructive  species  are  those  which  live  upon  dry  animal  and  vegetable  matter,  amongst 
vhich  the  well  known  Clothes-moths,  and  the  Corn-moth  ( Tinea  granella ),  which 
ittacks  corn  in  granaries,  are  the  most  noted.  Two  species  of  Galleria  live  in  Bee- 
lives,  to  which  they  often  do  great  damage. 

The  insects  of  the  third  tribe,  the  Tortricina , are  distinguished  by  their  short 
D iliform  antennee,  which  are  rarely  feathered,  and  their  broad  triangular  wings.  The 
kmaxillary  palpi  are  inconspicuous,  the  labial  palpi  elongated,  and  the  body  shorter  and 
i ihicker  than  in  the  Tineina.  The  head  is  gene- 
. rally  furnished  with  ocelli. 

The  larvae  possess  sixteen  feet  ; they  live 
■ apon  the  leaves  of  trees  and  plants,  which  they 
k generally  roll  up  into  a sort  of  tube  (Fig.  238). 

Within  this  they  feed  in  security,  and  here  they 
pslso  undergo  their  transformations.  From  this 
labit  they  have  obtained  their  common  name  of 
Leaf-roller3,  and  their  scientific  name  ( Tortrix , 

Tortricina)  has  nearly  the  same  meaning.  When 
jl  hey  occur  in  great  numbers  these  insects  are 
■'  rften  exceedingly  injurious  in  orchards  and 
I plantations. 

In  the  Pyralidina  the  antenna;  are  also  rather  short  and  filiform ; those  of  the 
males  are  sometimes  pectinated.  The  labial  palpi  are  generally  very  long,  and  the 
maxillary  palpi  tolerably  conspicuous.  The  wings  are  elongated  and  triangular,  and 
'he  legs  very  long.  The  Caterpillars  are  usually  furnished  with  fourteen  feet,  and 
covered  with  short  hairs ; they  live  upon  leaves,  and  often,  like  tho  insects  of  tho 
weceding  groups,  do  much  damage.  The  Pyralis  Vitis  (Fig.  239)  is  very  destructive 
•n  ^ne  countries,  and  other  species  are  frequently  injurious  to  trees  in  orchards.  The 
•arvaof  Pyralis  farinalia  lives  upon  flour  and  meal,  and  that  of  tho  Aglossa  pinyuinalis 
Jpon  batter,  grease,  and  similar  substances. 

In  the  Geomctrina  the  antennao  of  tho  females  arc  filiform,  but  thoso  of  tho  males 
asually  plumose ; they  arc  generally  a little  longer  than  the  thorax.  The  wings  are 


Fig.  238. — Oak-leal  rolling  Caterpillar 
(Tortrix  viriiiami). 
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large  and  broad,  and  tbe  body  slender.  The 
structure  and  babits  of  tbe  Caterpillars, 
which  are  popularly  known  under  tbe  name 
of  loopers.  These  only  possess  four  pro-legs, 
placed  quite  at  tbe  binder  extremity  of  tbe 
body.  In  progression  tbe  Caterpillar  bolds 
by  its  thoracic  feet,  brings  tbe  binder  ex- 
tremity close  to  these,  bending  tbe  body  into 
a loop,  adheres  by  tbe  pro-legs,  and  then 
again  extends  tbe  fore  part  of  tbe  body  for 
a fresh  step.  In  this  manner  they  proceed, 
apparently  measuring  tbe  ground  over  which 
they  travel,  whence  they  have  received  tbe 
name  of  geometi  icians.  Many  of  them  pre- 
sent a close  resemblance,  in  colour  and  tex- 
ture, to  a piece  of  dry  twig,  and  they  take 
advantage  of  this  to  deceive  their  enemies, 
adhering  often  for  hours  to  one  spot  by  their 
pro-legs,  with  tbe  remainder  of  tbe  body 
stretched  out  in  a straight  line.  Tbe  Cater- 
pillars of  these  insects  are  also  very  injurious 
to  fruit  trees,— that  of  tbe  Magpie  Moth 
(Fig.  240),  which  inhabits  gooseberry  bushes, 
their  foliage. 


name  of  this  group  is  derived  from  the 


Fig.  239.— Pyralis  Vitis.  4,  male  at  reet 
4 a,  female  flying;  46,  caterpillar;  4et 
eggs;  4d  4 e,  pupa. 

often  strips  them  almost  entirely  o| 


Fig.  240. Magpie  Moth  (Abraxas  grossulariata).  Caterpillar,  pupa,  and  imago. 

The  tribe  of  Noctuina  includes  a great  number  of  Moths,  of  middling  or  large  size* 
generally  of  dull  colours,  and  strictly  nocturnal  in  their  habits.  The  antenna?  arj 
generally  bristle-like,  rarely  pectinated  or  even  notched,  generally  a little  longei 
than  the  head  and  thorax ; the  palpi  are  short ; the  wings  large,  the  anterior  pail 
longer  but  narrower  than  the  posterior,  which  are  slightly  folded  in  repose, 
body  is  rather  thick,  and  the  legs  are  generally  stout.  The  Caterpillars  W 
generally  naked,  and  furnished  with  sixteen  feet.  The  pupa?  are  usually  inclosed  in  « 

loose  cocoon.  . vi 

A few  exceptions  to  tho  usual  sombre  colouring  of  the  insects  of  this  trine 
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net  with,  principally  in  species  which  are  more  diurnal  in  their  habits  than  the  rest, 
rhe  Cat oca  la  and  Tnphcence  are  distinguished  by  the  bright  red  and  orange  colour  of  their 
I .osterior  wings,  and  the  Plusice,  which  often  fly  in  the  bright  daylight,  have  the 
I .nterior  wings  adorned  with  metallic  tints  and  markings. 

The  Bombycina  have  very  short  antennae,  generally  plumose  or  pectinated,  especially 
n the  males.  The  wings  are  large,  the  posterior  pair  being  broadest,  and  generally 
idorned  with  bright  colours.  The  body  is  thick,  and  rather  short ; the  legs  are  stout ; 
aid  the  spiral  trunk  is  either  altogether  absent  or  very  short.  This  tribe  includes  some 
if  the  largest  specios  of  the  order ; and  its  importance  is  greatly  increased  by  the 
’-.ircumstance  that  the  Silkworm  Moth  ( Bombyx  mori , Fig.  241)  belongs  to  it.  Of  the 
lommercial  importance  of  this  insect  we  may  judge  from  the  fact,  that  in  the  year 
850  nearly  five  million  pounds  of  raw  silk  were  imported  into  this  country,  besides  a 


Pi<r.  241. — Silkworm,  with  its  Pupa  and  Imago  ( Bombyx  mori). 


arge  quantity  of  manufactured  silk.  This  important  insect  is  a native  of  the  north  of 
hina ; and  a great  portion  of  our  supplies  of  silk  is  still  derived  from  that  country, 
t was  introduced  into  the  south  of  Europe  in  the  sixth  century  of  the  Christian  era, 
vhen  some  of  the  eggs  were  brought  to  Constantinople,  whence  the  insects  have 
gradually  spread  into  Italy  and  France — in  both  which  countries  the  cultivation  of  the 
riilkworm  is  an  important  branch  of  industry.  "When  the  Silkworm  is  full  grown  it 
juits  its  food,  and  betakes  itself  to  some  convenient  spot,  where,  after  spinning  a few 
breads  in  various  directions,  it  suspends  itself  in  the  midst  of  them  ; and  by  continually 
1 writing  its  body  it  gradually  envelops  itself  in  a thick  silken  cocoon.  By  spinning  this 
carefully  off,  a delicate  unbroken  thread,  sometimes  exceeding  1100  feet  in  length,  is 
>’>  >btained. 

The  Br/mbyx  Cynthia , the  Arrindy  Silkworm  of  India,  furnishes  a silk  which  is  said 

0 possess  astonishing  durability.  The  Caterpillar  feeds  upon  the  Castor-oil  plant  ( Ricinus 
' ommunis ),  and  has  recently  been  introduced  into  the  south  of  Europe,  and  into  the 

1 renen  possessions  in  the  north  of  Africa,  with  every  probability  of  success.  Several 
jtLer  species  of  these  insects  furnish  silk. 
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The  Saturnia  Prometheus  (Fig.  242),  a fine  North  American  species,  nearly  allied  to 
the  preceding,  is  remarkable  for  inclosing  its  cocoon  within  a leaf  of  the  tree  on  which  ! 

it  habitually  resides.  Amongst 
British  species,  one  of  the  most  re-  ' 
markable  is  the  Gastropacha  querci~ 
folia,  or  Oak-lappet  Moth  (Fig. 
243),  in  which  the  under  wings  r 
project  on  each  side  of  the  upper  1 
ones  when  the  insect  is  at  rest,  , 
giving  it  a very  singular  aspect,  not  | 
unlike  a bunch  of  dead  leaves,  the  j 
insect  itself  being  of  a brown  colour. 
Its  mode  of  life,  in  the  larva  state,  is  ! 
not  less  curious.  The  larvae  live  in  i 
a large  community  within  a silken  ty 
nest,  which  they  weave  for  them-  . 
selves ; and  on  leaving  it,  in  j 
search  of  food,  they  form  a regular  j|i 
procession,  one  taking  the  lead,  fol-  j 
lowed  by  a certain  number  two* 
abreast,  then  three,  and  so  on,  untill 
they  sometimes  march  in  ranks  of|. 


Fig:.  242. —Saturnia  Prometheus,  with  its  caterpillar, 
cocoon,  and  pupa. 


Fip.  243. — Oak-lappet  Moth 
( Gastropacha  quercifolia). 


ten  or  more.  Hence  they  are  called  processionary  Caterpillars,  and  the  larvae  oil 

several  allied  species  have  the  same  singular  habit. 

The  Goat  Moth  ( Cossus  ligniperda ),  which  is  one  of  the  largest  British  Lepidoptera, 
also  belongs  to  this  tribe ; the  larva  feeds  upon  the  wood  of  willows,  to  which  it 
often  does  immense  injury. 

■ 
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The  Psychidce , a family  of  singular  small  Moths,  generally  placed  with  this  group, 
ire  remarkable  from  the  circumstance  that  the  larvm  form  portable  cases  for  their 
>rotection,  similar  to  those  constructed  by  the  Caterpillars  of  many  Tineina.  In  these 
hey  undergo  their  transformations ; and  the  females  of  many  of  the  species,  which  are 
ften  footless,  grub-like  creatures,  do  not  leave  this  case,  but  are  sought  by  the  male 
.rhilst  still  inclosed.  This  circumstance  has  given  rise  to  an  impression  that  these 
nsects  produced  fertile  eggs  without  congress  with  the  male  ; but  this  opinion  proves 
o be  unfounded  in  most  cases  ; although,  according  to  Siebold’s  observations,  some  of 
hern  exhibit  phenomena  of  reproduction  exactly  analogous  to  those  presented  by  the 
[viviparous  Aphides  (see  p.  348). 

In  the  Sphingina , the  last  tribe  of  Heteroccrous  lepidoptera,  the  antennae  are  tliick- 
' ;ned  in  the  middle  or  towards  the  end,  but  terminate  in  an  acute  point.  They  are 
•generally  prismatic  in  their  form,  and  frequently  pectinated  or  toothed  internal i’y. 

. The  wings  are  generally  long  and  narrow,  but  firm,  and  adapted  for  powerful  flight ; 
jind  the  trunk  is  almost  always  well  developed  ; sometimes  longer  than  the  body.  The 
name  of  Sphinx , applied  to  the  typical  genus  of  these  insects,  is  derived  from  the  habit  of 
,.:he  larvae  of  sitting  with  the  head  and- fore  part  of  the  body  raised  in  an  attitude  which, 
V to  a fanciful  imagination,  bears  some  resemblance  to  the  Sphinx  of  the  ancients. 
Most  of  these  insects  fly  in  the  twilight ; but  some  are  to  be  found  hovering  over 

■ dowers  in  the  brightest  sunshine,  extracting  the  nectar  by  means  of  their  long  trunks. 
'They  are  generally  insects  of  considerable  size,  and  the  appearance  of  the  larger  species 
-is  well  shown  in  the  annexed  figure  (Fig.  244)  of  the  Elephant-Hawk-Moth,  Deilephila 
r Elpenor.  Perhaps  the  most  remarkable  species  of  this  tribe  is  the  Death’s-head  Moth 
.{Jcherontia  Atropos),  a large  species,  variegated  with  dark  brown  and  yellow,  and 
a which  bears  upon  the  back  of  the  thorax  a deep  orange  mark,  presenting  no  inconsi- 
i derable  resemblance  to  the  front  of  a human  skull.  Hence  this  insect,  whenever 

it  has  occurred  in  sufficient  plenty  to  attract  general  attention,  has  always  been 
r>  regarded  as  ominous  of 
r pestilence, — a feeling, 

P probably,  not  dimin- 
i- ished  by  its  power  of 
i emitting  a plaintive 
squeak  when  disturbed. 

The  larva  is  very  par- 
t tial  to  the  potato  plant, 

1 and  the  pups  are  often 
s burned  up  in  digging 
; potato  grounds.  The 

■ moth,  which  has  a very 
* short  trunk,  is  a great 
1 enemy  to  bees,  invading 

their  hive,  and  feeding 
upon  their  honey.  It 

is  supposed  to  frighten  the  bees  by  the  squeaking  noise  above  referred  to  ; for  though 
it  possesses  no  weapons,  and  the  bees  are  well  armed,  they  never  appear  to  attack  the 
intruder. 

A considerable  group  of  small  insects,  belonging  to  this  tribe,  have  transparent 
membranous  wings,  only  partially  clothed  with  scales ; amongst  these  one,  the  Sesia 
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tipuHformis,  is  very  common  in  gardens,  where  its  caterpillars  feed  in  the  interior  ot 
the  twigs  of  the  currant  and  gooseberry  bushes.  The  transition  to  the  Rhopalocera  is 
effected  through  the  Castniidce  and  Uraniidee , two  groups  of  butterfly-like  insects,  of 
which  the  latter,  at  all  events,  has  frequently  been  placed  in  the  following  sub-order. 


Svb-orer  II. — Rhopalocera. 


i 


This  sub-order,  including  the  numerous  beautiful  species  of  Butterflies,  which  pro- 
bably, as  a group,  may  be  regarded  as  the  most  charming  of  insects,  forms  only  a single  ij 

tribe,  which,  however,  is  divided  into  numerous  [1 
families  and  sub-families.  They  are  all  diurnal  ii 
in  their  habits,  fluttering  about  from  flower  to  j) 
flower  in  the  hottest  sunshine,  and  nearly  all  of  j, 
them  carry  their  wings  upright  over  their  backs  ji 
in  repose  (Fig.  245).  It  is  in  hot  climates  that (? 
the  largest  and  most  magnificent  species  abound,  i 
Under  the  burning  rays  of  the  tropical  sun  I' 
numerous  brilliantly  metallic  species  sport  like  l • 
living  gems ; and  even  those  not  adorned  withi, 
metallic  tints  exhibit  an  elegance  and  variety  oft; 
colouring  which  is  perhaps  not  surpassed  by  any! 
other  productions  of  nature. 

Beautiful  as  these  creatures  are,  however,  theiif 
structure  and  habits  exhibit  so  little  diversity  that 
we  may  pass  them  over  with  but  a few  words.  The 
caterpillars,  which  feed  upon  the  leaves  of  various  plants,  are  almost  always  furnished 
with  sixteen  feet.  They  are  as  voracious  as  the  larvae  of  the  Moths ; some  of 
them,  such  as  those  of  the  Cabbage  Butterflies  ( Pontia  brassicce  and  Rapa),  often  doing 
great  injury  in  gardens.  The 


Fig-.  245.— Dunais  plexippa. 


Caterpillars  of  the  family  Pa- 
pilionidce , of  which  the  only 
British  species  has  already 
been  figured,  with  its  trans- 
formations (Fig.  185),  are  fur- 
nished with  a curious  forked 
retractile  process  ’on  the  back 
of  the  neck,  which  has  been 
supposed  to  be  employed  in 
frightening  away  insect  foes. 
The  pupce,  ordinarily  known 
as  Chrysalides , are  usually 
more  or  less  angular ; these 
angles  often  becoming  so  pro- 
minent as  to  take  the  form  of 


Fig.  246.-  Peacock  Butterfly  (Vanessa  Io). 


spines.  Unlike  the  pupce  of  many  Moths,  they  are  not  inclosed  within  a cocoon,  but) 
either  simply  suspended  by  the  tail,  or  furnished  with  the  additional  security  of  a littiel 
6ilken  band  round  the  middle.  One  of  the  most  beautiful  of  our  native  species  is  thej 
Peacock  Butterfly  ( Vanessa  Io,  Fig.  246),  the  wings  of  which  are  adorned  with  splendid! 
eye-like  spots.  Its  Caterpillar  feeds  upon  nettles.  Several  other  charming  British! 
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species  belong  to  tho  same  genua  with  the  Peacock  Butterfly.  Of  these  the  commonest 
are  the  Tortoiseshell  (V.  Urticce),  and  the  Bed  Admiral  ( V.  Atalanta ) ; the  Caterpillars 
of  both  feed  on  tho  nettle.  The  Painted-lady  Butterfly  ( Cynthia  Cardui ) is  another 
: beautiful  species,  which  is  also  common  everywhere. 

The  Coppers  (Polyommati), 
and  the  Blues  (. Lycccnce ),  with 
: their  brilliant  metallic  tints, 

, are  also  very  charming,  al- 
though their  size  is  much 
b smaller  than  that  of  the  insects 
above  referred  to.  The  species 
; of  the  genus  A rg ynn  is,  of  which 
t one  of  the  commonest  is  here 
represented  (Fig.  247),  are 
^elegantly  marked  with  silvery 
spots  on  the  lower  surface  of  ^ 2-l7.-ArgynmS  r.,phiu. 

.the  wings. 

Order  XI. — Hymenoptera. 

General  Characters. — The  order  Hymenoptera,  the  first  of  the  mandibulate 

- metabolous  insects,  includes  a vast  number  of  species,  amounting,  according  to  the 
calculations  of  Kirby  and  Spence,  to  about  one-fourth  of  the  entire  insect  world ; and 

- seme  of  these  certainly  exhibit  the  highest  development  of  instinct,  or  perhaps  the 
: nearest  approach  to  reason,  that  we  meet  with  amongst  invertebrate  animals. 

These  insects  are  generally  distinguishable  at  the  first  glance,  by  the  structure  of 
their  wings,  which  are  almost  always  present,  and  four  in  number,  of  a membranous 
! texture,  and  traversed  by  a few  nervures,  which  by  their  union  form  regular  cells.  The 
: form  and  arrangement  of  these  cells  in  some  groups,  afford  the  most  important  generic 

i characters ; and  entomologists  have  distinguished  them  by  particular  names.  A few 
r 3pecies  are  destitute  of  wings,  and  in  others  the  wings  present  no  nervures.  The  hinder 
l>  pair  is  always  smaBer  than  the  anterior,  and  the  connection  between  the  two  wings 

ii  during  flight  is  usuaUy  maintained  by  means  of  a series  of  minute  hooks  placed  on  the 
i anterior  margin  of  the  hinder  wing. 

The  mouth  is  always  furnished  with  a pair  of  strong  mandibles,  and  in  most  cases 

• with  maxfllae  and  other  organs  of  the  usual  form  ; but  in  many  species  the  maxillae  and 
labium  are  converted  into  a suctorial  organ,  the  construction  of  which  has  already  been 
described  (p.  333,  Figs.  172,  173).  The  eyes  are  generaBy  large,  and  placed  on  the 

• sides  of  the  head,  of  which,  in  the  males,  they  sometimes  occupy  nearly  the  whole 
surface  (Fig.  168) ; the  ocelli  are  usually  three  in  number.  The  vThole  body  is  inclosed 

: in  a scaly  armour ; its  three  great  divisions  are  usuaBy  very  distinct,  but  the  thoracic 

- segments  are  more  or  less  fused  into  a mass,  the  prothorax  being  generaBy  distinct. 
The  legs  arc  generaBy  long,  and  the  tarsi  composed  of  five  joints. 

The  Hymenoptera  are  also  distinguished  from  the  other  insects  with  membranous 
1 wm?s?  by  the  presence  of  an  ovipositor  of  pecuBar  construction  at  the  extremity  of  the 
abdomen  in  the  females,  which  not  only  serves  for  placing  the  eggs  in  tho  required 
position,  but  also  in  many  species  (Bees,  Wasps,  &c.)  constitutes  a most  formidable 
offensive  weapon.  As  tho  structure  of  this  organ,  which  is  rarely  absent,  is  essentially 
trie  same  throughout  the  order,  the  form  of  its  component  parts  being  morely  modified 
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to  suit,  tne  exigences  of  the  different  insects,  a short  description  of  its  general  con- 
struction will  not  be  out  of  place  here.  The  ovipositor,  or  sting,  generally  consists  of 
five  pieces  ; a pair  of  horny  valves  (Fig.  248,  1 2),  which  form  a sheath  for  the  true 

sting  or  ovipositor;  these  are 
jointed  at  the  point  where  ' 
they  issue  from  the  cavity  of 
the  last  abdominal  segment, 
and  the  last  joint  is  usually 
as  long  as  the  sting  itself. 
The  latter  consists  of  three  |>| 
bristles,  of  which  the  superior 
(Fig.  248,  4)  is  channelled  |i 
along  its  lower  surface,  fori! 
the  reception  of  a pair  of  finer 
bristles  (Fig.  248,  3 and  5), 
wincii  are  toothed  at  the  tip.  These  three  pieces,  when  fitted  together,  form  a narrow 
tube  through  which  the  egg  passes  to  its  destination ; and  through  this  also  the  poi- 
sonous fluid,  which  renders  the  sting  of  the  Bee  so  painful,  is  injected  into  the  wound. 
In  the  Saw-flies,  as  we  shall  see,  one  of  these  parts  is  rudimentary ; but  in  other 
respects  the  organ  remains  the  same. 

The  larvae  of  most  of  the  Hymenoptera  are  footless  grubs  (Fig.  249),  usually  fur- 
nished Avith  a soft  head,  exhibiting  but  little,  if  any,  advance  upon  the  maggots  of  the 


Fig.  249. — Larva  of  Bee,  nat.  size  and  magnified.  Fig.  250. — Pupa  of  Bee,  magnified. 

Diptera.  The  pupae  are  quiescent  (Fig.  250),  completely  enveloped  in  a delicate  skin,, 
each  limb  being  inclosed  separately.  In  the  SaAV-flies,  however,  the  larva,  instead  ofl 
being,  as  above  described,  a mere  footless  maggot,  presents  the  closest  resemblance  tot 
the  caterpillars  of  the  lepidoptera , being  provided  Avith  a distinct  horny  head,  and  not) 
only  with  six  thoracic  legs,  but  also,  in  most  cases,  with  from  twelve  to  sixteen  pro-legs, , 
situated  upon  the  abdominal  segments. 

Divisions. — As  the  differences  just  referred  to  in  the  larvae  of  these  insects  arei 
accompanied  by  an  equal  diversity  in  the  structure  and  mode  of  life  of  the  perfect! 
insects,  we  thus  obtain  an  excellent  means  of  dividing  the  Hymenoptera  into  two  sub-> 
orders;  those  with  caterpillar-like  larvae  having  been  regarded  by  McLeay  asi 
diverging  so  greatly  from  the  rest  of  the  Hymenoptera , as  to  warrant  their  complete  I 
separation.  In  these,  forming  the  sub-order  Secunfera,  the  abdomen  is  attached  to  the  i 
thorax  by  its  whole  breadth ; whilst  in  the  other  sub-order,  the  Petiolata,  it  is  sup-  • 
ported  on  a slender  footstalk  of  greater  or  less  length.  * 

* The  Hymenoptera  have  generally  been  divided  into  two  great  sections,  the  Terehrantia  ar.a 
Aculeata,  in  one  of  which  the  ovipositor  is  employed  solely  in  the  operation  of  egg-laying,  whilst  in 
tue  other  it  is  converted  into  a sting  by  its  connection  Avith  a poison-gland.  By  this  arrangement, 
however,  insects  with  a very  different  metamorphosis,  and  exhibiting  a great  diversity  of  general 
structure,  are  brought  together;  and  we  have  preferred  adopting  the  arrangement  given  above,  w hicb 
appears  to  be  more  natural. 
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Sub-order  I. — Securifera. 

The  Seeuriferous  Symenoptera,  of  which  the  perfect  insects  may  always  be  dis- 
inguished  by  their  sessile  abdomen,  are  vegetable  feeders  in  all  stages  of  their  existence. 
They  form  two  tribes,  of  which  one,  the  Phyllophaga , always  feed  upon  the  leaves  or 
thcr  soft  parts  of  plants  ; whilst  the  Xylophaga  burrow  in  the  woody  portions,  and 
there  find  their  nourishment. 

The  Phyllophaga  arc  distinguished  by  the  peculiar  construction  of  the  ovipositor, 
which  has  procured  them  the  name  of  Saw-flies,  by  which  they  are  popularly  known. 
This  organ  (Fig.  251),  is  composed 
;;of  a pair  of  broad,  serrated  plates, 
jj  the  analogues  of  the  inferior  bristles 
i! of  the  Bee’s  sting  (see  Fig.  24S).  The 
, superior  channelled  bristle  is  con- 
. 5\dered  by  Burmeister  to  be  reduced 
. to  the  form  of  a tubercle,  which  keeps 
the  bases  of  the  saws  separate,  whilst, 

► according  to  Westwood,  this  bristle  is 
i.divided  into  two  parts,  represented 
by  the  dorsal  portion  of  the  serrated 
plates.  This  saw-like  organ  is  pro- 
jected on  each  side  by  a jointed 
t Homy  plate,  and  the  whole  is  gene- 
rally  received  within  the  lower  sur- 
Esface  of  the  last  abdominal  segment. 

By  the  agency  of  these  curious  and  elegant  organs,  the  female  Saw-fly  cuts  numerous 
t minute  slits  in  the  stems  or  leaves  of  plants,  in  each  of  which  she  lays  an  egg,  accom- 
k panied  by  a drop  of  fluid,  which  is  supposed  to  have  some  influence  in  preventing  the 
closing  of  the  wound,  and  in  some  cases  the  irritation  thus  set  up  causes  the  formation 
•:  ‘f  a gall,  within  which  the  larva  live  and  feed.  As  a general  rule,  however,  the  larvae, 
v when  hatched,  leave  their  shelter  and  feed  upon  the  leaves  of  plants.  The  species  are 
• gi  nerally  confined  to  certain  kinds  of  plants,  to  which,  when  they  are  produced  in 
: great  numbers,  they  often  do  immense  mischief.  Thus  the  larvae  o f the  Atlialia  centi- 
■ eolice , known  to  farmers  as  the  Nigger  or  Black  Caterpillar , has  occasionally  done  in- 
' credible  damage  to  turnips  in  this  country  ; and  that  of  another  species,  the  Nematics 
: Qroimlari  r,  is  not  less  destructive  to  gooseberry  bushes.  The  larvae  of  other  species 
infest  fruits,  living  and  feeding  in  the  interior,  and  causing  them  to  fall  off  whilst  still 
| immature.  They  are  almost  always  furnished  with  pro-legs  in  addition  to  the  thoracic 
members. 

Before  changing  to  the  pupa  state,  these  larvae  usually  spin  a cocoon,  some  of  them 
remaining  attached  to  the  twigs  of  the  plants  infested  by  them,  others  burrowing  down 
into  the  pith,  and  others  again  seeking  security  in  the  earth.  The  perfect  insects 
generally  make  their  appearance  in  the  spring  or  early  summer,  passing  the  winter  in 
the  pupa  state.  In  the  perfect  state  they  frequent  flowers  ; and  although  generally  of 
small  size,  and  rarely  adorned  with  very  brilliant  colours,  most  of  them  are  elegant 
insects. 

In  the  second  tribe,  the  Xylophaga , the  ovipositor  differs  in  its  structure  from  that 
of  the  Saw-flies,  and  approaches  that  of  the  following  sub-order.  It  projects  from  the 


Fig.  251. — A,  extremity  of  the  abdomen  of  the  Saw- 
fly,  showing  the  two  saws,  c,  extended;  a,  the  termi- 
nal joint  of  the  abdomen ; and  6,  the  two  internal 
horny  sheaths.  B,  a small  portion  of  one  of  the  saws 
very  highly  magnified . 
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abdomen,  whence  the  name  of  Tailed  Wasps,  popularly  applied  to  the  commonest 
species  in  this  country  (Fig.  252),  is  derived.  The  second  joint  of  the  lateral  plates  is 
also  prolonged,  forming  a sheath,  within  which  three  bristles  are  concealed,  the  upper 

one  being  the  largest,  and  channelled ; 


beneath  for  the  reception  of  the  two  I 
lower  bristles.  These  three  bristles, , , 
forming  the  true  ovipositor  or  borer , 
are  all  serrated  at  the  extremity. 

The  larvae,  which  only  possess  li 
six  small  thoracic  legs,  live  in  thei. 
trunks  of  trees,  especially  firs,  bur- 
rowing  through  the  wood  in  various  t 
directions,  and  often  causing  exten- 
sive damage.  It  has  been  supposed  i 
that  these  insects  were  parasitic 
upon  the  larvae  of  other  wood-boring 
insects ; but  this  opinion  appears  to 
have  arisen  entirely  from  errors  of? 
observation.  They  are  rare  in  this  i 
country  ; but  upon  the  continent  of  I 
Europe,  where  pine  forests  are  more  abundant,  they  often  make  their  appearance  in 
immense  numbers,  and  commit  very  serious  depredations  upon  the  timber.  Specimens 
of  Sirex  gigas  (Fig.  252)  are  occasionally  taken  in  the  neighbourhood  of  London  ; but. 
these  have,  in  all  probability,  been  imported  in  the  pupa  state  in  timber. 
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Sub-order  II. — Petiolata 

The  Petiolata,  distinguished  by  the  maggot-like  form  of  their  larvae,  and  by  the 
of  the  abdomen  with  the  thorax  by  the  intervention  of  a slender  footstalk,  form  | 
two  principal  groups,  the  Terebrantia  and  the  Aculeata . In  the  former  the  ovipositor, 
although  similar  in  construction  to  that  of  the  Aculeata,  appears  to  be  exclusively 
intended  for  the  business  of  oviposition.  Some  species,  indeed,  will  apply  this  organ  to  t 
the  purpose  of  self-defence  when  captured ; but  even  if  they  puncture  the  skin,  they 
rarely  leave  that  lasting  pain  which  is  so  disagreeable  an  accompaniment  of  the  stings 
of  the  true  Aculeata.  By  far  the  greater  number  of  the  Terebrantia  are  parasitic  upon 

other  insects ; but  one  tribe,  that  of 
the  Gallicola,  consists  almost  entirely 
of  vegetable-feeding  insects.  These 
are  generally  of  minute  size,  with 
straight  antennas,  composed  of  from 
thirteen  to  fifteen  joints ; the  wings 
exhibit  only  a few  nervures,  and  the 
palpi  are  short.  Their  most  striking 
character  consists  in  the  structure  of 
the  ovipositor,  which  is  bent  into  the 
form  of  an  S within  the  abdomen,  its 
extremity  passing  up  through  a chan- 
nel formed  by  the  ventral  plate  of  the  last  abdominal  segment.  Its  construction 
otherwise  departs  in  no  respects  from  the  general  character  of  the  order.  By  means  of 


Fig.  253.— Galls  of  Oak-leaf,  and  Insect 
( Cynips  Quercus-folii) . 
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* ;his  ovipositor,  which  can  be  exserted  or  retracted  at  pleasure,  the  females  puncture 
[ he  leaves,  buds,  and  other  parts  of  plants  and  trees,  depositing  an  egg  in  the  wound, 

I iccompanicd  probably  by  some  irritating  fluid  which  causes  a diseased  growth  in  the 
[ >art,  and  thus  produces  the  excrescences  known  as  galls.  Within  this  domicile  the  larva  [ 
I ives,  feeds,  and  attains  its  maturity.  Here  it  also  undergoes  its  transformations  ; and  j 
1 t i3  not  until  its  arrival  at  the  perfect  state  that  it  eats  its  way  out,  and  becomes  a free 
[ lenizen  of  the  air. 

The  forms  of  the  galls  vary  excessively  according  to  the  plant  on  which  they  arc 
bund,  and  the  species  of  Gall-fly  by  whose  puncture  they  are  caused.  The  oak  is 
specially  subject  to  the  attacks  of  these  insects.  The  leaves  are  often  covered  with 
imall  round  galls,  produced  by  Cynips 
h Quercus-folii  (Fig.  253),  and  several 
other  species  attack  those  organs; 
vhilst  the  well-known  oak-apples 
ire  produced  by  a species  ( Cynips 
erminalis ) which  deposits  its  eggs 
n the  extremities  of  the  shoots, 
ftlther  species  of  oaks  are  equally 
infested  by  these  creatures,  one  of 
vhich  produces  the  well-known  and 
it  mportant  galls  of  commerce  (Fig. 

!54).  The  Dead  Sea  apples,  which  have  been  the  subjects  of  such  frequent  controversy, 

: ire  also  galls,  produced  by  the  puncture  of  a small  insect  described  by  Mr.  Westwood 
e mder  the  name  of  Cynips  insana.  The  spangles  of  the  oak-leaves  are  also  produced  in 
his  manner. 

These  excrescences  usually  contain  only  a single  larva ; but  in  some  cases  a large 
i amily  of  grubs  are  concealed  in  a single  gall.  A few  species  are  parasitic  in  their 

a.  mbits. 

The  second  tribe  includes  an  immense  assemblage  of  insects — some  of  considerable, 

others  of  minute  size — which,  from  their  constant 
habit  of  passing  their  larva  state  as  parasites  upon 
other  insects,  have  received  the  name  of  Ento- 
mophaga.  They  are  distinguished  from  the  Galli- 
cola  by  having  the  ovipositor  of  the  usual  con- 
struction, straight,  and  inserted  at  the  apex  of  the 
abdomen.  It  is  sometimes  concealed,  sometimes 
more  or  less  exserted,  and  in  the  latter  case  often 
attains  a great  length  (Fig.  255).  When  exserted, 
the  ovipositor  appears  to  consist  of  three  bristles ; 
of  these  the  outer  pair  are  the  terminations  of  the 
sheathes,  and  tho  middle  one  is  composed  of  three 
bristles,  forming  a minute  tube  for  tho  passage  of 
the  egg. 

Insects  of  every  order,  and  in  every  stage  of 
their  existence,  are  subject  to  the  attacks  of  these 
parasites,  which  aro  well  known  under  the  name  of  Ichncumous  and  Cuckoo-flics. 
They  introduce  their  eggs  into  the  bodies  of  their  victims  by  piercing  them  with 
th“ir  ovipositor.  Minute  size  is  no  protection  ; for  many  species  lay  their  eggs  in 


Fig.  254. — The  Commercial  Gall,  and  its  Insect 
( Cynips  Gallcv  tinctorial). 
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Aphides , Cocci,  and  the  larvae  of  other  small  insects.  The  Ichneumons,  with  long  ovi4 
positors,  seek  the  burrows  of  wood-boring  insects,  whose  larvae  they  are  enabled  td 
reach  by  means  of  this  organ.  Each  species  usually  infests  a particular  species  ot> 
insect ; and,  singular  as  it  may  appear,  many  of  these  parasitic  larvae  are  again  preyedl 
upon  by  others,  whose  parents  are  directed  by  an  unerring  instinct  to  the  selection  olj. 
the  proper  position  for  the  nourishment  of  their  offspring. 

Many  of  them,  and  especially  the  larger  species,  only  lay  a single  egg  in  theiij 
victim  ; but  the  larvae  of  many  of  the  smaller  species  exist  in  families  of  a hundred,  oa 
even  more,  in  the  bodies  of  caterpillars  and  other  insects.  The  insect  infested  often^ 
acquires  the  pupa  form  before  any  signs  of  his  internal  enemies  are  perceptible ; and| 
many  a collector  of  Lepidoptera  has  been  grievously  annoyed,  when,  his  carefully-, 
preserved  chrysalides  have  produced,  as  Madame  Merian  expresses  it,  nothing  but  thesci| 
“ little  rascally  flies.”  In  other  cases,  generally  when  a number  of  these  parasitic!' 
larvae  have  made  a common  prey  of  some  unfortunate  insect,  the  parasites  break  outt 
before  undergoing  their  transformation,  which  then  takes  place  in  the  interior  of  dj 
little  cocoon,  which  each  of  them  weaves  for  itself.  This  may  often  be  observed  in  the* 
caterpillars  of  the  common  Cabbage-butterflies. 

This  vast  tribe  is  divided  into  four  great  families.  In  the  Evaniidm  the  abdomen  i^j 
attached  to  the  upper  surface  of  the  metathorax  (Fig.  255),  and  the  antennae  am 
straight ; the  Ichneumonidce  also  have  straight  antennae  ; but  the  abdomen  is  attached  to 
the  extremity  of  the  metathorax.  In  the  Chalcididce  and  Proctotrupidce,  which  ara 
generally  minute  insects,  the  antennae  are  elbowed,  and  the  wings  are  nearly  veinless 
but  in  the  former  the  palpi  are  short  and  the  pupa  is  naked,  whilst  in  the  latter  thi 
palpi  are  long,  and  the  pupa  inclosed  in  a cocoon. 

In  the  preceding  insects  the  abdomen  is  composed  of  six  or  seven  distinct  segments  J 
but  in  the  Tubulifera,  forming  the  third  tribe,  it  appears  to  consist  only  of  three  oq; 
four,  or  at  most  five  segments  ; the  remainder  being  converted  into  a tubular  telescopic^, 
organ,  at  the  extremity  of  which  a minute  sting  or  ovipositor  is  situated.  The  antennafi 
of  these  insects,  which  appear  to  constitute  a transition  from  the  Terebrant  to  the! 
Aculeate  sections,  are  composed  of  thirteen  joints  in  both  sexes,  the  basal  joint  being^j 
elongated,  and  the  antennas  bent  or  elbowed  at  its  extremity. 

These  insects— of  which  one  species  ( Chrysis  ignita ) is  well  known  in  this  country? 
under  the  name  of  the  Ruby-tail— generally  exhibit  a gem-like  brilliancy  of  colour ; 
the  thorax  being  usually  of  a fine  metallic  blue  or  green,  and  the  abdomen  of  a most! 
splendid  ruby  colour.  They  are  generally  of  small  size ; and  may  be  seen,  in  the 
hottest  sunshine  of  summer,  running  about  upon  walls,  palings,  and  sand-banks,  in 
search  of  the  nests  of  wild  bees  and  other  Ilymenopterous  insects,  upon  which  their 
larva  are  parasitic.  As  Mr.  Westwood  observes,  they  deserve  the  name  of  Cuckoo-flics 
more  than  any  other  parasitic  insects,  as  it  appears  that  in  most  cases  their  larva  feed 
rather  upon  the  store  of  food  laid  up  for  the  nourishment  of  their  host  than  upon  the 
host  itself;  although  they  doubtless  finish  by  devouring  the  rightful  inhabitant  of  their 
i usurped  domicile.  The  lower  surface  of  the  abdomen  is  hollowed  out,  so  that  when  in 
danger  they  can  roll  themselves  up  into  a ball,  and  thus,  to  a certain  extent,  defy  theii 
enemies.  This  habit  is  also  exhibited  by  many  species  of  bees.  When  lying  in  this 
condition,  in  dread  of  an  attack  from  the  bees  whose  cells  they  have  invaded,  the  latter 
have  been  known  to  cut  off  the  wings  of  the  marauder,  and  then  throw  him  from  their 
nest  to  the  ground,  trusting  that  in  this  maimed  condition  he  could  do  no  further 
mischief;  but  so  pertinacious  is  the  Chrysis  in  its  attacks,  that,  finding  itself  incapable 
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of  flight,  it  has  been  seen  to  crawl  up  again  to  tho  bees’  nest,  and  deposit  :ts 

fiCrfr 
' *00 

We  now  pass  to  the  Aculeate  scries  of  Hyvieiiopiera,  in  which  the  ovipositor  not 
only  serves  for  the  extrusion  of  the  egg,  but  also  conveys  a poisonous  and  apparently 
acid  fluid  into  the  wounds  which  it  iriflicts.  The  antenn®  in  these  insects  arc  almost  I 
always  composed  of  twelve  joints  in  the  females,  and  of  thirteen  in  the  males  ; the  four 
wings  are  veined,  and  the  veins  of  the  anterior  pair  are  always  arranged  so  as  to  form 
distinct  and  regular  cells,  the  number  and  form  of  which  have  been  found  to  furnish 
valuable  characters  for  the  generic  groups.  The  abdomen  in  the  males  consists  of 
%even  joints,  and  of  six  in  the  females. 

We  divide  the  Aculeate  Bymemptera  into  four  tribes,  of  which  three  are  predaceous 
in  their  habits,  living  principally  or  entirely  upon  animal  matter,  whilst  the  fourth 
seeks  its  nourishment  entirely  in  the  secretions  of  flowers. 

The  first  tribe,  the  Heterogyna , including  the  true  Ants,  is  composed  entirely  of 
insects,  which  live  in  communities,  composed  of  three  distinct  kinds  of  individuals — 

. males,  females,  and  neuters.  The  males  and  females  are  winged,  the  former  during  the 
whole,  the  latter  during  a part  only  of  them  existence  in  the  perfect  state.  They  make 
their  appearance  in  great  numbers  at  a particular  period  of  the  summer,  when  they  quit 
the  nest  in  which  their  preparatory  stages  have  been  passed,  and  copulate  in  the  air. 
When  this  has  been  accomplished,  the  males  speedily  die ; but  the  females  lose  their 
wings,  and  crawl  about  upon  the  ground,  until  they  fall  in  with  some  neuters,  which 
1.  Immediately  seize  upon  them,  and  convey  them  to  their  nest.  The  neuters,  as  they  are 
•ailed,  which  form  the  bulk  of  the  community,  are  in  reality  females,  in  which,  pro- 
bably from  difference  of  food  in  the  larva  state,  the  sexual  organs  have  remained 
\ undeveloped.  Like  the  perfect  females,  they  are  furnished  with  a sting.  It  is  upon 
: these  that  the  entire  labour  of  the  society  devolves;  they  form  the  nest,  carry  off 
L he  eggs  when  laid  by  the  female,  and  attend  to  the  larvae,  feeding  them  with  the  utmost 
rcare. 

The  nests  of  Ants  exhibit  a great  diversity  of  structure , but  the  larvae  are  never 
r nclosed  (as  in  the  Social  Bees  and  Wasps)  in  cells.  The  nest  consists  of  numerous 
h ihambcrs,  communicating  by  winding  passages  ; excavated  sometimes  in  the  ground, 
jometimes  in  heaps  of  earth,  or  other  matters  raised  above  the  surface,  and,  in  some 
p-cases,  in  the  trunks  of  old  trees.  Some  exotic  species  build  their  nests  on  trees,  walls, 
ind  the  roofs  of  houses,  composing  them  of  earth  mixed  with  other  substances,  of  the 
excrement  of  animals,  or  of  vegetable  matters.  In  whatever  manner  the  nest  is  con- 
structed, however,  the  chambers  in  its  interior  serve  for  tho  protection  of  the  larvae 
md  pup®,  which  are  carried  from  chamber  to  chamber  by  the  workers,  so  as  to  ensure 
t their  exposure  to  the  temperature  best  suited  for  their  development.  Thus  at  night 
f the  young  animals  are  carefully  stowed  away  in  tho  innermost  chambers  of  the  nest ; j 
ivery  aperture  being  kept  closed,  to  prevent  tho  ingress  of  the  cold  night-air.  But  as 
soon  as  the  rays  of  the  morning  sun  fall  upon  the  surface  of  the  nest  tho  workers 
busily  commence  carrying  their  infant  treasures  to  the  upper  chambers,  where,  close 
under  the  roof,  they  may  enjoy  the  geni  1 warmth.  Not  unfrcquently  they  even  place 
them  for  a time  on  the  outside  of  the  nest,  exposed  to  the  direct  rays  of  the  sun.  At 
the  approach  of  night,  or  of  a shower  of  rain,  the  business  is  reversed ; every  worker 
1 is  engaged  in  carrying  the  larvce  down  into  the  lower  chambers,  and  in  closing  up  tho 
entrances  to  the  nest  against  the  unwholesome  cold  or  moisture. 

Although  tho  Ai  t has  been,  from  time  immemorial,  the  type  of  industry  and  provi- 
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donee,  from  a general  belief  that  it  laid  up  a store  of  grain  in  the  summer  season  to 
serve  for  its  support  during  ■winter,  it  is  certain  that  our  European  Ants  are  decidedly  i 
carnivorous  in  their  habits ; although  they  often  evince  a great  predilection  for  saccba- 
rine  juices  ; and  it  is  not  improbable  that  the  idea  of  their  providence  may  have  had  I 
its  rise  from  their  having  been  seen,  as  is  often  the  case,  carrying  the  cocoons  in  their  ' 
mouths.  These,  by  a superficial  observer,  might  easily  be  mistaken  for  small  grains  of  I 
corn.  Colonel  Sykes,  however,  observed  an  Ant  in  India,  which  certainly  laid  up  a i 
large  store  of  grass  seeds ; and  it  is  possible  that  other  species  may  have  the  same  I 
habit,  one  of  which  may  have  been  in  Solomon’s  eye  when  he  penned  his  well-known 
advice  to  the  sluggard.  This  character  for  industry  will  not,  moreover,  apply  to  the  j 
whole  group  ; for  some  species  have  the  remarkably  lazy  habit  of  making  slaves  of  ! 
the  workers  of  other  species,  whilst  they,  like  feudal  barons,  devote  themselves  exclu-  ! 
sively  to  the  profession  of  arms. 

The  wings  of  the  male  and  female  Ants  are  carried  flat,  and  usually  furnished  with  : 
but  few  nervures  and  cells,  and  the  three  segments  of  the  thorax  form  a roundish  or  i 
oval  mass.  In  the  neuters,  the  three  segments  of  the  thorax  are  distinctly  separated,  : 
the  middle  one  being  generally  smaller  than  the  others,  so  that  the  thorax  appears  I 
constricted  at  this  part ; — in  all,  the  first,  or  first  and  second,  segments  of  the  abdomen, 
forming  the  stalk,  are  furnished  with  a knob  or  scale.  The  males  and  females  possess 
three  ocelli ; the  workers  are  destitute  of  these  organs.  In  some  species  a second  kind  ! 
of  neuters  make  their  appearance,  distinguished  by  the  enormous  size  of  their  heads  I 
and  mandibles  ; these  are  called  soldiers , and  their  office  appears  to  be  the  pro-  ; 
tection  of  the  workers  whilst  engaged  in  the  performance  of  their  various  duties. 
Some  species  of  Ants,  inhabiting  tropical  countries,  sometimes  come  in  swarms  into 
houses,  from  which  they  quickly  expel  the  inmates,  biting  and  stinging  most  severely. 
One  of  these  species,  the  Atta  cephalotes,  which  inhabits  the  West  Indies,  is  there 
known  as  the  Visiting  Ant. 

In  the  second  tribe,  the  Fossoria,  or  Burrowing  Hymenoptera , we  no  longer  find 
commuities  of  three  kinds  of  individuals  ; these  insects  are  solitary  in  their  habits,  and  ■ 
both  the  males  and  females  are  usually  winged.  The  wings  lie  flat  upon  the  back  in 
repose.  The  tongue  is  never  elongated  and  thread-like  ; and  the  legs  are  constructed 
solely  for  walking  and  burrowing,  and  never  dilated  to  form  instruments  for  carrying 
pollen. 

The  females  of  these  insects  excavate  little  burrows  in  wood  or  in  the  ground.  In 
the  latter  case,  generally  selecting  a sandy  locality,  whence  the  name  of  Sandwasps  is  . 
applied  to  some  of  them.  In  these  burrows  they  lay  their  eggs,  accompanied  by  a 

supply  of  food  for  the  use  of  the  larva,  j 
consisting  of  other  insects,  spiders,  &c.  | 
These  victims  are  either  killed,  or  re-  ! 
duced  to  a very  passive  state,  by  a sting 
from  the  parent  insect  before  being 
introduced  into  the  burrow.  In  forming 
the  burrows  the  jaws  and  legs  are  the 
principal  agents,  the  latter  being  gene- 
rally furnished  with  spines  to  render 
them  more  efficient  in  throwing  out 
burrow  is  closed  with  materials  brought 

in  the  mandibles  of  the  insect  (Fig.  256). 


Fig.  256. — Ammopkila  sabulosa  making  its  nest, 
material.  When  completed,  the  mouth  of  the 
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The  insects  composing  the  third  tribe,  the  JDiploptera  (with  the  exception  of  a 
single  genus),  are  distinguished  from  all  other  Hymenoptera , by  having  the  wings  folded 
longitudinally  when  at  rest,  forming  a pair  of  long  narrow  organs,  running  down  the 
sides  of  the  body.  The  tongue  is  rather  long ; the  maxillae  are  long  and  coriaceous  in 
then  texture  ; and  the  eyes  are  notched  or  kidney-shaped. 

The  common  Wasp  ( Vespa  vulgaris)  may  bo  taken  as  the  type  of  this  tribe.  This 
insect,  as  is  well  known,  lives  in  extensive  communities,  inhabiting  a nest  formed  in 
holes  of  the  ground ; and  here,  as  in  the  Ants,  we  find  that  the  mass  of  the  community 
is  composed  of  barren  females  (workers).  In  the  Wasps  these  are  winged,  so  that  the 
difference  between  them  and  the  queens,  or  fertile  females,  is  less  striking  than 
amongst  the  ants.  But,  in  addition  to  these  social  Wasps,  there  is  a considerable 
number  which  are  solitary  in  then  habits,  possessing  only  individuals  of  the  two  sexes, 

: perfect  males  and  perfect  females,  of  which  the  latter  form  nests  or  burrows  in  which 
they  lay  their  eggs,  after  stocking  them  with  food,  in  the  same  maimer  as  the  fossoria] 
Hymenoptera. 

The  nests  of  the  Social  Wasps  are  formed  of  a paper-like  material,  prepared  by  the 
insects  from  wood  and  other  vegetable  matters,  which  they  masticate  until  it  acquires 
a pulpy  consistence,  and  then  apply  it 
to  the  building  of  their  nests.  The 
outside  usually  consists  of  layers  of  a 
rather  coarser  kind  of  paper,  and  the 
interior  of  the  nest  is  occupied  by  a 
series  of  transverse  combs,  composed  of 
1 hexagonal  cells,  with  the  mouths  down- 
wards. The  combs  are  united  by  little 
pillars  formed  of  the  same  material.  In 
these  cells  the  eggs  are  laid,  and  the 
larvae  are  constantly  fed  with  honey  by  F'g'  257-Nest  of  VesPa  Holsatica,  just  commenced. 

the  workers.  A few  species  even  lay  up  a store  of  honey  like  the  Bees. 

The  societies  of  Wasps  are  entirely  destroyed  every  year  at  the  approach  of  cold 
weather — only  the  young  females  survive  the  winter  in  a state  of  torpidity  ; and  when 
the  mild  weather  of  spring  again  calls  them  into  life,  they  immediately  set  about  the 
formation  of  a nest,  in  which  they  lay  a few  eggs,  and  attend  to  the  larvae  themselves. 
The  first  brood  consists  entirely  of  workers,  which,  on  reaching  the  perfect  state, 
relieve  the  queen  of  all  labour,  and  the  colony  then  rapidly  increases.  It  is,  however, 
composed  entirely  of  workers  until  the  end  of  the  summer,  when  males  and  females 
make  their  appearance. 

The  Solitary  Wasps  usually  make  their  nests  of  clay  or  agglutinated  sand,  generally 
attaching  them  to  walls  and  palings  ; a few  also  burrow  in  sandy  ground.  The  nest 
consists  of  several  cells  placed  close  together,  and  each  cell  is  stored  with  a supply  of 
insect  food  for  the  support  of  the  larvtc. 

The  last  tribe  of  the  Hymenoptera , the  Anthophila,  or  flower-lovers,  is  distinguished 
by  having  the  basal  joint  of  the  posterior  tarsi  dilated  and  flattened,  and  often  fur- 
nished with  an  apparatus  of  bristles  adapting  it  for  the  conveyance  of  pollen  (Fig.  258). 
The  labium  and  maxillae  are  more  or  less  elongated,  generally  forming  a trunk  (see 
Figs.  172  and  173).  The  perfect  insects  feed  exclusively  upon  the  nectar  of  flowers, 
and  the  larvae  upon  this,  and  upon  pollen. 

In  some  Bees,  forming  the  family  Andrenidce,  the  trunk  is  short  and  blunt  at  the 
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apex.  In  these  it  is  the  basal  portion  of  the  lower  lip  (the  menturn  or  chin)  that  is 

elongated.  The  posterior  legs  are  not  constructed  for  car- 
rying pollen.  These  insects  are  solitary  in  their  habits ; 
the  females  forming  burrows  in  the  ground,  in  which  they 
deposit  their  eggs  in  the  midst  of  masses  of  pollen  and 
honey.  Numerous  eggs  are  laid  in  the  same  burrow ; each 
furnished  with  a separate  mass  of  paste,  and  divided  from  its 
neighbours  by  a little  earthen  partition. 

In  the  true  Bees  ( Apidce ) the  tongue  is  elongated,  and 
the  mouth  exhibits  the  general  construction  described  at 
page  333. 

In  these  we  meet  with  a great  variety  of  habits, — some 
are  solitary,  and  of  these  some  burrow  in  the  ground,  like 
the  Andrenidce  ; others  form  nests  in  dead  wood  ( Xylocopa , Fig.  259) ; others,  termed 
Mason  Bees  ( Osmia ),  construct  their  cells  of  grains  of  sand  agglutinated  together;  and 
others,  again,  known  as  Upholsterer  Bees,  or  Leaf-cutting  Bees,  line  their  nests  with 


working  Hive  Bee. 


Fig.  259.— Xylocopa,  or  Carpenter  Bee,  with  its  nest. 


pieces  of  leaf,  which  they  cut  as  neatly  as  if  it  were  done  with  a pair  of  scissors.  The 
Cuckoo  Bees  ( Nomadce ),  elegant  and  gaily- coloured  insects,  save  themselves  the 
trouble  of  nest -making,  by  depositing  their  eggs  in  the  cells  of  their  more  industrious 
brethren. 

In  the  Social  Bees,  which  exhibit  the  instinctive  faculties  in  their  highest  develop- 
ment, we  again  meet  with  three  sets 
of  individuals — males,  females,  and 
workers.  It  is  upon  the  latter  that 
the  labour  of  the  community,  the 
construction  of  the  nest,  and  the 
rearing  of  the  young,  generally  de- 
volve ; although  amongst  the  Hum- 
ble Bees  ( Bombi ) the  females  also 
take  part  in  these  operations.  In  these, 
as  in  the  Wasps,  the  continuation 
of  the  species,  from  year  to  year,  de- 
pends upon  the  impregnated  females, 
which  pass  the  winter  in  a state  of  torpidity,  and  in  the  spring  construct  a small  nest. 


Fig.  260.— Bombus  lapidarius,  with  the  jaws  of  the 
male  and  female. 
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and  bring  up  their  first  brood  by  their  own  exertions.  Besides  the  neuters  we  find 
two  kinds  of  females  in  the  communities  of  Dombus, — the  large  females,  which  found 
the  colonies,  and  smaller  ones,  which  assist  in  the  labour  of  the  nest,  and  are  said  to 
produce  only  male  eggs. 

The  nests  of  the  Humble  Bees  are  generally  constructed  of  moss.  They  contain  a 
few  waxen  cells,  in  which  the  young  arc  brought  up.  Both  the  females  and  workers 
have  the  basal  joint  of  the  posterior  tarsi  enlarged  and  excavated,  forming  what  has 
been  termed  a basket,  for  the  conveyance  of  pollen.  These  are  wanting  in  some 
species  ( Apathus ),  which  are  parasitic  in  their  habits. 

In  the  Hive  Bees  tho  society  is  permanent — that  is  to  say,  the  workers,  as  well  as 
the  females,  survive  the  winter,  during  which  period  their  stores  of  honey  are  in- 
tended for  their  support.  Like  those  of  the  Humble  Bees,  their  communities  consist  of 
three  kinds  of  individuals,  males,  females,  and  neuters  (Fig.  261).  We  never, 
however,  except  at  the  period  of  swarming,  meet  with  more  than  one  female  in  the 
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Fig.  261.— A,  Queen  ; B,  Male,  or  Drone  ; C,  Worker. 


■ hive.  The  whole  duty  of  the  construction  of  the  comb,  and  the  care  of  the  young,  devolve 
upon  the  workers,  whose  incessant  activity  has  rendered  them  the  most  appropriate 
types  of  industry.  The  comb,  as  is  well  known,  consists  of  beautiful  hexagonal  cells, 

• constructed  with  mathematical  accuracy.  It  is  perpendicular,  and  composed  of  a double 
series  of  cells,  placed  end  to  end  in  such  a manner  that  the  end  of  each  cell  is  closed  by 

'•  three  waxen  plates,  each  of  which  also  assists  in  completing  one  of  the  cells  of  the  other 
side  of  the  comb.  By  this  arrangement  the  greatest 
possible  number  of  cells  may  be  constructed  in  a given 
' space  with  the  smallest  possible  amount  of  material.  In 
these  cells  the  eggs  are  laid.  Here  also  the  larvae  are 
brought  to  maturity  by  the  care  of  the  workers  ; and  when 
no  longer  required  as  nurseries  for  the  young,  they  are 
employed  as  a store  for  honey.  The  eggs  which  are  to  Fig.  2fi2.-Portion  of  the  oomb 
give  birth  to  males  are  placed  in  cells  a little  larger  than  of  tbe  Hive  Bee,  with  royal 
t those  of  the  workers.  Those  from  which  females,  or  ce"s  attac^cc*- 
queens,  are  to  be  produced,  are  deposited  in  cells  of  peculiar  construction  (Fig.  262) ; and 
the  larvm  are  fed  upon  a different  food  from  that  of  the  workers.  When  the  population 

• tllc  hive  has  grown  too  large,  a portion  of  tho  workers  emigrate,  accompanied  by  a 

• y°ung  queen  ; this  is  termed  swarming.  Many  other  details  relative  to  these  interesting 
and  valuable  insects  will  be  found  in  tho  works  of  Entomological  writers  ; and  we  may 

• refer  the  reader  especially  to  the  Introduction  of  Messrs.  Kirby  and  Spence,  which 
contains  much  interesting  information  on  this  subject. 


214 


STRBPSIPTERA,  OR  BEE  PARASITES. 


_ 


Order  XII.— Strepsiptera. 

We  come  now  to  a small  order  of  minute  insects  which  are  parasitic  in  the  interior 

of  numerous  species  of  Bees  and  W asps, 
and  the  history  of  which  is  so  singular  as 
to  have  given  rise,  for  many  years,  to  a 
great  deal  of  speculation  amongst  Ento- 
mologists. The  males  (Fig.  2G3  A B)  are 
rather  elegant  little  creatures,  furnished 
with  a single  pair  (the  posterior)  of  large 
membranous  folding  wings,  the  place  of 
the  anterior  wings  being  occupied  by  a 
pair  of  curiously  twisted  organs.  The 
mouth  is  provided  with  slender  jaws,  and 
with  a pair  of  palpi ; hut  it  appears  to  be 
doubtful  whether  the  males  take  any 
nourishment  after  their  arrival  at  the 
perfect  state. 

The  females  (Fig.  263  D),  which  were 
long  taken  for  the  larva:,  present  the  ap- 
pearance of  soft  maggots,  furnished  with  a 
horny  head,  which  they  protrude  between 
the  segments  of  the  Bee  in  which  they  are 
parasitic  (Fig.  263  C),  the  remainder  of  the 
body  remaining  concealed.  On  examining  this  it  is  found  to  contain  a number  of  eggs, 
and  to  exhibit  a broad  canal  running  up  to  the  head,  on  the  under  surface  of  which  it 
opens.  Through  this  opening  the  male  fecundates  the  eggs,  the  female  never  quitting 
the  body  of  the  bee,  and  the  lurvae  are  hatched  within  the  body  of  their  mother,  from 
which  they  escape  by  creeping  up  the  canal  above  mentioned.  In  their  earliest  state 
they  are  active,  little,  six-footed  creatures,  which  were  long  supposed  to  be  parasites 
upon  the  Strepsipterous  parasite.  They  attach  themselves  to  the  bodies  of  Bees  and 
Wasps,  by  whom  they  are  thus  conveyed  into  their  nest.  Here  they  bury  themselves 
in  the  body  of  the  bee  larva,  and  become  converted  into  soft  maggot-like  grubs,  which 
continue  to  feed  upon  the  substance  of  their  victim  until  the  latter  arrives  at  its  perfect 


Fig.  263. — Stylops  Dalii. 

A,  Male  natural  size ; B,  magnified ; C,  Bee  witli 
heads  of  female  ; Stylops  a projecting  from  be- 
tween the  abdominal  rings ; D,  female  mag- 
nified. 


state. 

The  only  further  change  which  the  female  undergoes  consists  in  the  hardening 
of  the  head  and  the  development  of  the  generative  organs.  The  male,  however,  becomes 
converted  into  a pupa  within  the  skin  of  the  larva,  the  head  of  which  also  becomes 
homy,  and  protrudes  like  that  of  the  female  from  between  the  rings  of  the  Bee.  When 
the  male  is  ready  to  emerge,  this  horny  piece  is  thrown  off  like  a lid,  and  the  perfect 
insect  quits  his  former  residence. 

During  their  existence  in  this  state,  which  is  probably  very  short,  the  males  are 
very  active,  flying  about  in  the  sunshine  with  a buzzing  noise.  The  antennae  often  • 
exhibit  very  singular  forms,  being  sometimes  forked,  or  branched,  and  sometimes 
pectinated.  The  eyes  are  generally  very  prominent ; they  consist  of  but  few  facets ; 
and  these  are  separated  from  each  other  by  v'aised  partitions,  which  give  a curious 
cellular  appearance  to  their  surface. 


COLEOPTERA,  OR  BEETLES.  215 

Ttie  position  oi  these  insects  in  the  system  has  always  been  a puzzle  to  Ento- 
mologists, and  can  scarcely  yet  be  considered  settled,  By  somo  authors  they  have 
been  placed  amongst  the  Hymenoptera  ; by  others  amongst  the  Dipt  era ; by  others  as 
intermediate  between  these  two  orders,  or  between  the  second  order  and  the  Lepidoptera . 
In  their  general  structure,  however,  they  appear  to  approach  the  Coleoptera,  amongst 
which  they  are  arranged  by  some  recent  Entomologists ; and  their  proper  position  is 
probably  between  the  Coleoptera  and  the  Hymenoptera. 

Order  XIII. — Coleoptera. 

General  Characters. — The  leading  characteristic  of  the  vast  order  of  Coleoptera , 
or  Beetles,  consists  in  the  leathery  or  horny  texture  of  the  anterior  wings  ( elytra\ 
which  serve  as  sheathes  for  the  posterior  wings  in  repose,  and  generally  meet  in  a 
straight  line  down  the  back.  The  posterior  wings  are  membranous  and  much  larger 
than  the  anterior  pair  (see  Fig.  180)  ; they  are  the  sole  organs  of  flight,  and  are  folded 
both  longitudinally  and  transversely  when  not  in  use.  They  never  exhibit  the 
radiating  folds  and  nervures  which  we  have  seen  to  be  universal  in  the  hind  wings  of 
the  Orthoptera. 

The  mouth  in  the  Coleoptera  is  always  formed  for  hiting,  and  perhaps  exhibits  the 
mandibulate  type  of  structure  in  its  highest  perfection  (see  Fig.  178,  p.  332).  The 
labrum  is  generally  distinct,  although  sometimes  concealed  beneath  the  front  of  the 
head.  The  mandibles  are  almost  always  strong,  somewhat  triangular,  homy  organs, 
which,  in  the  predaceous  Beetles,  are  hooked  and  sharp  at  the  points,  and  often  armed 
with  acute  teeth  on  the  inner  margin ; whilst  in  many  herbivorous  species  the  inside 
of  the  basal  portion  is  transversely  ridged  to  fit  the  jaws  for  the  comminution  of  vege- 
table substances.  In  some  Beetles,  which  feed  upon  fluid  matters,  the  mandibles  are 
dilated  into  membranous  hairy  plates.  In  some  cases,  as  in  the  common  Stag-beetle 
(Fig.  91),  the  mandibles  are  of  great  size,  and  some  allied  species  have  them  still 
larger. 

The  maxillae  exhibit  differences  in  form  corresponding  with  those  of  the  mandibles. 
In  the  carnivorous  beetles  they  are  usually  acute  and  somewhat  hooked  at  the  tip ; 
whilst  in  the  vegetable  feeders  they  .are  generally  blunt  at  the  extremity,  and  frequently 
fringed  with  hairs.  They  are  always  furnished  with  onq  pair  of  palpi,  consisting  of 
three  or  four  joints ; and  in  many  carnivorous  Beetles  the  outer  lobe,  which  was 
described  as  forming  a hood-like  covering  in  the  Orthoptera,  acquires  the  form  of  a 
second  palpus.  The  labium  is  also  furnished  with  a pair  of  palpi,  composed  of  from 
two  to  four  joints. 

The  other  organs  attached  to  the  head  arc  the  antennse  and  the  eyes.  The  antenna; 
exhibit  a great  diversity  of  form,  numerous  examples  of  which  will  be  referred  to  in  the 
sequeL  They  arc  generally  composed  of  from  nine  to  eleven  joints,  and  are  inserted 
upon  the  forehead  between  the  eyes,  sometimes  close  to  those  organs,  sometimes  more 
in  the  middle  of  the  head.  Compound  eyes  exist  in  nearly  all  Beetles  ; they  are  placed 
on  the  sides  of  the  head,  and  are  generally  of  a more  or  less  spherical  form,  sometimes 
oval  or  kidney-shaped,  and  in  a few  cases  divided  into  two  parts  by  an  elevated  ridge  ; 
bo  that  the  insect  appears  to  have  four  eyes  ; whilst  in  a few  Beetles,  inhabiting  caves 
or  other  subterranean  situations,  the  eyes  are  entirely  wanting. 

The  thoracic  segments  are  always  distinctly  separated.  The  prothorax  is  usually 
of  considerable  size,  and  bears  the  first  pair  of  legs.  The  meso-  aDd  metathorax  bear 
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the  other  two  pairs  of  legs,  and  the  elytra  and  wings,  beneath  which  their  upper 
surface  is  entirely  concealed,  with  the  exception  of  a small  triangular  piece  of  the  meso- 
thorax  (the  scutellum ),  which  is  usually  visible  at  the  base  of  the  suture.  The  elytra 
generally  cover  the  entire  dorsal  surface  of  the  body,  to  the  apex  of  the  abdomen,  and 
the  upper  portion  of  these  segments  is  then  of  a soft  and  somewhat  membranous 
texture ; but  in  some  cases  the  elytra  are  short,  leaving  a greater  or  less  portion  of  the 
abdomen  uncovered  ; this  is  then  equally  horny  on  both  surfaces.  In  some  cases  the 
wings  are  wanting,  when  the  elytra  are  not  unfrequently  completely  soldered  together 

The  legs  are  usually  constructed  exclusively  for  walking ; but  in  some  cases  the  fore 
legs  are  converted  into  fossorial  organs,  and  in  others  the  hind  legs  are  flattened  for 
swimming,  or  furnished  with  thickened  thighs  for  saltatorial  purposes.  The  tarsi  are 
generally  composed  of  five  joints  ; and  this  appears  to  be  the  normal  number.  The 
number  varies,  however,  in  different  groups,  from  two  to  five. 

The  metamorphosis  of  the  Coleoptera  is  as  complete  as  in  the  Lepidoptera  and 
Hymenoptera.  The  larva  is  usually  a soft  fleshy  grub ; although  the  texture  of  its 
integuments  is  often  leathery,  or  even  somewhat  homy,  especially  in  the  rapacious 
species.  The  soft  larvae  are  almost  always  furnished  with  a homy  head,  armed  with 
distinct  jaws,  and  usually  furnished  with  simple  eyes.  They  are  generally  furnished 
with  six  thoracic  legs  (although  these  are  sometimes  wanting),  and  frequently  also  with 
anal  pro-legs.  The  pupae  are  free  and  quiescent. 

This  order  includes  an  immense  number  of  species.  It  is  supposed  that  between 
thirty  and  forty  thousand  are  already  known  ; and  it  cannot  be  doubted  that  many  more 
still  remain  to  be  discovered. 

This  multiplicity  of  species  has  necessitated  the  formation  of  a great  number  of 
groups  ; and  so  complicated  is  the  classification  of  the  Coleoptera,  that  (although,  with 
the  exception  of  the  Lepidoptera , no  other  order  of  insects  has  so  much  engrossed  the 
attention  of  Entomologists,)  it  is  still  in  rather  an  unsatisfactory  state.  Latreille  divided 
these  insects  into  four  principal  sections,  characterized  by  the  number  of  joints  in  the 
tarsi ; and  although  this  character  is  liable  to  many  exceptions,  and  can  only  be 
regarded  as  applying  to  the  majority  of  the  insects  in  each  group,  yet,  as  it  furnishes  us 
with  the  best  means  of  effecting  the  general  division  of  the  order,  we  shall  follow  it 
here  to  a certain  extent.  In  the  largest  of  these  sections,  the  greater  number  of  the 
insects  have  five  joints  in  the  tarsi ; these  form  the  section  Fentamera.  In  a second 
group,  the  ffeteromera,  most  of  the  insects  have  five  joints  in  the  tarsi  of  the  two 
anterior  pairs  of  legs,  whilst  the  posterior  tarsi  are  composed  of  only  four  joints.  In 
the  Tetramera  all  the  tarsi  are  usually  four-jointed,  and  in  the  Trimera  three-jointed. 


Section  I. — Trimera.. 


In  this  section,  which  only  includes  a single  tribe,  the  tarsi  apparently  consist  of 
three  joints  ; although  a fourth  minute  joint  really  exists  at  the  base  of  the  last  joint, 
concealed  within  the  bilobed  apex  of  the  second.  From  this  circumstance  Mr.  Westwood 
has  proposed  the  substitution  of  the  name  Fseudotrimera,  for  that  of  Trimera.  The 
antennae  are  short  and  usually  clavate ; the  maxillae  bilobed,  with  shortish  palpi, 
usually  terminated  by  a hatchet-shaped  joint;  and  the  body  is  either  oval  or  hemi- 
spherical, and  very  flat  beneath. 

An  excellent  example  of  this  tribe  of  Beetles  is  afforded  by  an  insect  that  must  have 
been  familiar  to  most  of  us  f’-ora  our  earliest  years, — the  Common  Lady-bird  ( Coccinella 
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7 .punctata).  Tho  numerous  species  of  Coccinellce  feed  principally  upon  Aphides , both 
in  the  larva  and  perfect  states.  The  larvae  of  our  common  species  are  constantly  to  be 
met  with  on  plants  infested  by  Aphides ; they  are  of  a slate  colour,  with  yellow 
tubercles  and  spots,  and  furnished  with  six  well-developed  legs.  They  attach  them- 
selves by  the  tail  before  changing  to  the  pupa  state.  The  colours  of  the  perfect  insects 
run  from  red  or  yellow,  with  or  without  black  spots,  to  black,  with  or  without  red  or 
yellow  spots ; and  as  all  this  variety  of  colour  may  occur  in  individuals  of  the  same 
species,  the  determination  of  the  species  in  this  group  is  excessively  difficult.  When 
touched  or  disturbed,  the  Lady-birds  draw  their  legs  close  up  to  the  body,  emitting  at 
the  same  time  a yellow  and  somewhat  acrid  fluid,  which,  according  to  some  writers,  is 
a specific  for  the  tooth-ache. 


Section'  II. — Tetramera. 

The  majority  of  the  insects,  composing  the  three  tribes  included  in  this  section, 
have  only  four  apparent  joints  in  all  the  tarsi,  the  true  fourth  joint  being  reduced  to  a 
very  small  size,  and  concealed  within  the  one  preceding  it.  As  this  joint  exists, 
however,  Mr.  Westwood  has  proposed  the  addition  to  the  name  of  this  group  of  the 
same  prefix  as  to  the  Trimera ; he  accordingly  calls  these  insects  Pseudotetramera. 

In  the  first  tribe,  the  Phytophaga,  the  body  is  usually  of  a more  or  less  ovate  form, 
generally  very  convex,  rarely  elongated  ; the  head  is  short,  not  produced  into  a snout, 
immersed  in  the  thorax  up  to  the  eyes ; the  antennae  are  shortish,  usually  thread- 
shaped, or  slightly  clavate  ; the  mandibles  are  small,  the  maxillae  bilobed  at  the  apex, 
with  the  outer  lobe  often  jointed  and  palpiform  ; the  palpi  are  short. 

These  insects  rarely  attain  any  great  size,  and  many  of  them  are  very  minute  ; 
their  colors,  however,  especially  in  the  larger  exotic  species,  are  often  veiy  splendid ; in 
some  cases,  perhaps,  exceeding  in  brilliancy  those  of  any  other  Beetles.  They  feed  upon 
plants,  both  in  the  larva  and  the  perfect  state ; and  many  of  them  do  great  damage 


Fig.  264. — Chrysomela  populi.  a,  Larva ; 
b,  Pupa  ; r,  Imago. 


Fig.  265. — Turnip-fly ; natural  size 
and  magnified. 


to  crops.  The  Turnip-fly  ( Baltic  a nemorum , Eig.  265),  one  of  the  most  destructive 
species,  belongs  to  a group  in  which  the  posterior  thighs  are  much  thickened  for 
jumping. 

The  most  singular  insects  belonging  to  this  tribe  are  the  Cassididrc,  or  Helme 
Beetles  (Fig.  267),  in  which  the  body  is  rather  flat,  margined  all  round  with  dilatations 
of  the  thorax  and  elytra.  The  dilated  portion  of  the  former  completely  conceals  even 
the  head.  They  are  slow-moving  animals,  which  always  draw  up  their  limbs  and 
mimic  death  when  disturbed.  Their  larvae  are  furnished  with  a caudal  fork,  pro- 
jecting forwards  over  the  back.  Upon  this  they  collect  their  excrement,  which  thus 
forms  a portable  shelter. 
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The  insects  of  the  tribe  Longxcornia  are  generally  distinguishable  from  all  other 


Fig-.  2GG. — Aeamhocinus  spcculifer. 

Fig.  267.— Cassida  viridis,  in  its  different  states,  a,  larva  ; b,  the  same  on  a leaf,  with  its  cover- 
ing  of  excrement ; c,  pupa  ; d,  perfect  insect. 

Beetles  by  the  great  length  of  their  antennae  (Fig.  266),  which  are  usually  considerably 
longer  than  the  body.  The  body  is  usually  elongated  in  its  form  ; the  head  is  never 
produced  into  a rostrum ; the  mandibles  are  large  and  prominent,  and  the  labrum  is 
usually  distinct. 

Most  of  these  are  large  and  elegant  insects,  often  adorned  with  splendid  colours,  or 
armed  with  spines  upon  the  thorax  and  other  parts  of  the  body,  which  render  their 
appearance  curious  and  even  grotesque. 

Their  antennae  are  usually  filiform,  or  tapering  towards  the  extremity ; but  in  some 
cases  they  are  toothed  or  pectinated,  and,  in  a few,  adorned  with  singular  tufts  of  hair. 
The  legs  are  long  and  formed  for  walking,  but  often  exhibit  curious  modifications ; the 
elytra  and  wings  are  well  developed. 

One  of  the  handsomest  British  Beetles  is  the  Callichroma  moschata  (Fig.  180), 
belonging  to  this  tribe.  It  is  also  distinguished  by  its  peculiar  musky  odour.  It  is 
of  a fine  metallic  green  colour ; but  many  exotic  insects  nearly  allied  to  this,  are  far 
more  splendid  in  appearance. 

The  larvae  of  these  insects  live  in  timber,  often  doing  enormous  injury  to  trees  by 
eating  large  passages  through  the  solid  wood.  They  are  soft,  fleshy  grubs,  generally 
widened  in  front,  almost  destitute  of  feet.  They  appear  to  live  in  this  condition  for 
several  years,  and  afterwards  probably  pass  a considerable  time  in  the  pupa  state,  as  the 
perfect  insects  have  been  known  to  eat  their  way  out  of  timber  which  had  been  for 
some  time  worked  up  into  furniture.  These  Beetles  generally  produce  a sharp  grating  i 
sound,  by  the  friction  of  the  back  of  the  prothorax  upon  the  base  of  the  scutellum. 

The  Rhyncliophora , forming  the  third  tribe  of  Tetramerous  Beetles,  are  distinguished 
by  having  the  front  of  the  head  produced  into  a snout  or  rostrum,  at  the  extremity  of 
which  the  mouth  is  situated.  The  antennae  are  placed  on  the  sides  of  this  rostrum, 
sometimes  at  the  base,  sometimes  at  the  apex,  and  in  all  intermediate  positions.  They 
are  generally  geniculated ; that  is,  furnished  with  a long  basal  joint,  at  the  extremity  of 
which  the  remainder  of  the  antennae,  which  consists  of  shorter  joints,  is  bent.  The 
extremity  of  the  antennae  is  more  or  less  clavate.  The  tarsi  are  four-jointed. 

The  larvae  are  soft,  footless  grubs,  which  usually  live  in  the  interior  of  the  stems, 
fruits,  and  seeds  of  plants,  to  which  their  ravages  are  often  very  injurious.  Amongst 
these  the  Cora- weevil  ( Calandra  gran  aria)  holds  the  first  place,  as  its  larva  frequently 
causes  great  damage  in  granaries.  One  of  the  commonest  species  is  the  Balatiinut 


Fig-.  266. 


Fig.  267. 
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Fig.  268. — A,  a branch  of  the  filbert  tree;  a,  a healed 
•wound  caused  by  the  inti-  duction  of  the  egg  of  the 
Nut-weevil ; b , extremity  of  the  nut;  c,  exit  hole  of  the 
grub;  B,  the  grub  of  the  nut-weevil ; C,  the  pupa  of 
the  same  ; D,  the  perfect  insect  ( Balaninus  nucum). 


nuctim  (Fig.  268),  or  Nut- weevil,  the  parent  of  the  little  whito  grubs  so  frequently  met 
with  in  filberts  and  other  nuts.  This 
insect  has  the  longest  rostrum  of  any 
British  Rhynehophorous  Beetle,  and 
by  means  of  this  the  female  is  said 
to  cat  a small  hole  in  the  young  nut 
whilst  its  integuments  are  still  soft. 

Here  she  deposits  an  egg,  and  the  larva 
when  hatched  eats  its  way  into  the 
interior  of  the  kernel,  where  it  con- 
tinues to  reside  until  it  has  arrived 
at  maturity.  It  then  eats  its  way 
out  of  the  nut,  and  falls  to  the  ground, 
into  which  it  burrows,  and  there  un- 
dergoes its  transformation  to  the 
pupa  state,  which,  however,  does 
not  take  place  until  the  commence- 
ment of  the  second  summer.  The 
history  of  the  other  species  of  the  tribe  appears  to  be  very  similar,  although  many  pass 
to  the  pupa  state  attached  to,  or  inclosed  within  the  substances  upon  Avhich  they  have 
been  feeding  in  the  larva  state. 

Most  of  the  Rhynchophora  are  more  or  less  covered  with  minute  scales,  somewhat 
resembling  those  with  which  the  wings  of  the  Lepidoptera  are  clothed ; and  these,  in 
many  cases,  exhibit  a splendour  of  colour  scarcely,  if  at  all,  inferior  to  that  of  the  most 
gorgeous  of  Butterflies.  Even  amongst  our  small  British  species,  several  of  great 
beauty  are  to  be  met  with  on  every  bank  of  nettles  ; and  few  insects  can  boast  of  greater 
magnificence  than  the  well-known  Diamond  Beetle  of  Brazil  ( Curculio  imperialis). 

The  insects  just  referred  to,  all  possess  geniculated  antennse ; but  the  habits  of 
those  with  straight  antennae  differ  but  little  from  those  of  their  allies.  One  of  the  best 
known  is  the  Bntchus  pisi,  the  larva  of  which  is  very  common  in  the  seeds  of  the  pea  ; 
and  to  such  an  extent  does  this  insect  abound  in  some  localities,  that  it  has  sometimes 
occasioned  the  entire  destruction  of  the  pea  crops.  Another  species,  Rhynchite  Bacchus , 
attacks  the  buds  and  leaves  of  the  vine,  to  which  it  often  does  immense  injury  in  the 
wine  countries  of  Europe. 

A considerable  number  of  the  true  Rhynchophora  burrow  in  their  larva  state  into  the 
stems  of  trees,  often  forming  holes  of 
considerable  diameter  in  the  solid  wood. 

They  are,  however,  completely  outdone 
in  thi3  respect  by  the  insects  of  the  fol- 
lowing sub-tribe,  which  have  received 
the  name  of  Xylophaya,  from  their  con- 
stant habit,  both  in  the  larva  and  perfect 
states,  of  boring  into  the  solid  wood  of 
trees.  In  their  general  structure  they 
resemble  the  Rhynchophora ; but  their 
heads  are  broad  and  flat,  not  distinctly 
rostrated,  and  the  antenna)  are  inserted 
beneath  the  lateral  margins  of  the  head, 


Fig.  269—1,  2,  Tomicus  typographus.  3,  4,  Ily- 
lurgus  piniperda  (natural  size  and  magnified). 
5,  6,  Larva  and  pupa  of  Hylurgus. 

Although  these  insects  are  of  small  size. 
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the  damage  which  they  occasion  in  forests  is  often  enormous.  The  Scolytus  destructor 

a common  British  species,  destroys 
great  numbers  of  elm-trees  ; but 
the  ravages  of  some  other  species, 
in  the  pine-forests  of  Germany,  are 
almost  incredible.  Of  these  the 
commonest  are  the  Tomicus  typo- 
graphus  and  the  JLylurgus pinxperda 
(Fig.  269).  The  former  receives 
its  name  of  the  Typographic  Beetle 
from  the  circumstance  that  the 
burrows  formed  by  it  in  feeding 
upon  the  soft  wood,  immediately 
within  the  bark,  often  present  a 
rude  resemblance  to  printed  cha- 
racters (Fig.  270).  The  devastations 
of  these  apparently  contemptible  foes  are  sometimes  so  formidable,  in  the  pine-forests  of 
Germany,  that  prayers  for  their  restriction  are  offered  up  in  the  churches  ; and  we  are 
told  that,  in  the  year  1783,  at  least  a million  and  a half  of  trees  were  destroyed  by 
these  insects  in  the  Hartz  forest  alone. 

Section  III. — Heteeomera. 

Nearly  all  the  insects  of  this  section  of  the  Coleoptera  have  four  joints  in  the  posterior 
tarsi ; whilst  the  other  four  feet  are  composed  of  five  joints.  They  are  divided  by 
Mr.  W estwood  into  two  tribes — the  Trachelia , in  which  the  head  forms  a distinct  neck 
behind  the  eyes,  and  the  Atrachelia , which  possess  no  distinct  neck,  the  head  being 
immersed  up  to  the  eyes  in  the  thorax. 

The  Trachelia  are  generally  active  diurnal  insects,  frequently  adorned  with  gay 

colours.  Their  bodies  are  often 
soft,  the  elytra  flexible,  and 
sometimes  much  shorter  than 
the  abdomen.  To  this  tribe 
belongs  the  Blister-fly  ( Lytta 
vesicatoria,  Fig.  271),  the  im- 
portant medicinal  uses  of 
which  are  so  well  known. 
These  insects  are  common  in 
the  south  of  Europe,  and 
specimens  have  occasionally 
been  met  with  in  England ; 
they  feed  principally  upon  the  ash.  Many  other  insects  belonging  to  this  tribe  also 
contain  a substance  which  has  the  effect  of  raising  blisters  w'hen  applied  to  the  skin ; 
and  these  are  employed  in  their  native  countries  in  place  of  the  Lytta  vesicatoria.  The 
species  of  Meloe , several  of  which  are  found  in  Britain,  possess  this  property ; which, 
however,  seems  in  all  cases  to  increase  in  intensity  in  proportion  to  the  heat  of  the 
country  in  which  the  insects  live.  The  species  of  Meloe  are  soft,  sluggish  Beetles,  with 
short  elytra  and  no  wings,  which  maybe  found  crawling  about  amongst  the  grass,  in  warm 
sandy  places,  in  the  early  summer.  The  young  larvae,  on  first  leaving  the  egg,  closely 


Fig.  270. — Track  of  Tomicus  typography. 
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resemble  those  of  the  Strepsiptera  already  described  (see  p.  398)  ; and  as  they  attach 
themselves  in  the  same  way  to  wild  bees,  it  is  supposed  that  they  are  afterwards 
parasitic  upon  the  bee  larvae.  Hence  somo  entomologists  regard  the  Strepsiptera  as  a 
group  of  Coleoptera  nearly  allied  to  these.  The  curious  Ripiphorus  paradoxus — a small 
beetle  also  belonging  to  this  group — is  parasitic  in  the  nests  of  the  common  Wasp  ; and 
many  other  species  appear  to  be  parasitic  in  their  larva  state.  One  of  the  most  beautiful 
of  the  British  species  is  the  scarlet  Pyrochroa  miens,  which  is  found  about  hedge- 
banks  in  the  neighbourhood  of  London.  In  the  Salpingidce,  which  appear  to  connect 
this  group  with  the  preceding,  the  front  of  the  head  is  produced  into  a short  snout. 

The  Atrachelia  are  generally  black,  or  of  dull  colours,  nocturnal  in  their  habits,  and 
slow  in  their  motions,  usually  crawling  upon  the  ground  in 
obscure  situations.  A few  are  found  upon  trees  and  plants  ; 
and  these,  in  their  structure,  evidently  approach  the  pre- 
ceding tribe. 

A very  good  example  of  this  group  is  furnished  by  the 
common  Blaps  mortisaga  (Fig.  272),  which  bears  the  not 
particularly  inviting  English  name  of  the  Churchyard 
: Beetle.  These  insects  are  generally  found  in  dark  and 
.dirty  places  about  houses,  in  cellars  and  similar  situations. 

. Another  species  is  the  Tenebrio  molitor , of  which  the  larva, 
found  in  flower,  meal,  &c.,  is  well  known  as  the  Meal- 
worm. Other  species  live  under  the  bark  of  trees,  and 
in  decaying  vegetable  matter ; but  comparatively  few  are 
found  in  this  country. 

Section  IT. — Pentamera. 

It  is  in  this  section  that  we  find  the  greatest  variation  in  the  number  of  joints  in 
the  tarsi.  A great  number  of  the  insects  of  which  it  is  composed  would  require  to  be 
distributed  amongst  the  preceding  sections,  if  we  allowed  none  but  truly  Pentamerous 
oeetles  to  be  arranged  here  ; these,  however,  are  exceptions  to  the  general  rule,  and  the 
majority  of  the  insects  placed  in  this  section  have  tarsi  composed  of  five  distinct  joints. 

As  the  number  of  Pentamerous  Beetles  is  very  great,  and  they  exhibit  a corresponding 
- diversity  of  structure  and  habit,  their  subordinate  divisions  are,  of  course,  very  nume- 
rous. They  may,  however,  be  divided  into  eight  principal  tribes,  of  which  six  have  the 
.outer  lobe  of  the  maxillae  of  the  usual  form,  whilst  in  the  other  two  it  is  jointed  and 
oalpiform  (see  Fig.  171,  c).  Of  the  former,  the  Serricornia  are  principally  distinguished 
' • iy  the  structure  of  their  antennae,  which  are  usually  rather  elongated,  filiform,  or 
tapering  towards  the  extremity,  and  serrated  or  pectinated.  The  penultimate  joint  of 
die  tarsi  is  often  bilobed. 

In  some  of  these  insects,  forming  the  sub-tribe  Malacodermata,  the  body  is  usually 
loft,  and  the  insects,  in  their  general  form,  present  a considerable  resemblance  to  many 
of  the  first  group  of  Heleromera.  They  are  further  distinguished  from  the  Sternoxia,  • 
forming  the  second  sub-tribe,  by  having  the  prostemum  of  the  ordinary  form,  and  not 
produced  into  a spine  posteriorly.  Many  of  these,  such  as  the  insects  well  known  to 
children  as  Soldiers  and  Sailors  ( Tcfophori ),  are  predaceous  in  their  habits,  whilst  others 
are  wood-borers,  and  somo  feed  on  dry  animal  substances.  Of  the  wood-boring  species, 

| one,  the  Lymexylon  navale,  infests  oak  timber,  to  which  it  frequently  does  incredible 
oiischief  in  dockyards.  It  is  common  in  the  north  of  Europe,  but  appears  to  be  rare 


Fig.  272.— Churchyard  Beetle 
(Blaps  mortisaga). 
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in  England.  Other  species,  which  also  bore  into  timber  in  their  larva  state,  are  well 
known  by  the  name  of  the  “ Death  Watch”  ( Anobium , Fig.  273),  from  their  habit  ofl 
making  a ticking  noise  by  knocking  with  their  jaws  against  the  woodwork  upon  which 
they  are  standing.  They  are  little  creatures,  which  often  do  great  damage  to  furniture 
in  houses.  When  touched,  they  contract  their  legs  and  counterfeit  death, — a piece  of 
mimicry  which  they  are  said  to  keep  up  even  when  exposed  to  a heat  sufficient  to 


Fig-.  273. — Anobium  striatum,  natural 
size  and  magnified. 


Fig.  274. — Glow-worm  (Lampyris  noctiluca), 
male  and  female. 


roast  them.  To  this  group  also  belongs  the  Glow-worm  ( lampyris , Fig.  274),  whosq 
lamp  has  so  often  been  the  theme  of  the  poet’s  song.  The  female  alone  is  lumi-i 
nous.  It  is  a flat,  grayish-brown  creature,  quite  destitute  of  wings.  The  male,  on  tha 
contrary,  is  active,  and  flies  well ; and  the  luminosity  of  the  female  appears  to  be 
intended  to  attract  her  volatile  companion.  The  larvae  of  some  species  of  the  genus 
Clerus  live  parasitically  in  the  nests  of  Bees  and  Wasps,  feeding  upon  their  larvae. 

In  the  Stemoxia  the  prosternum  is  produced  in  front  into  a lobe,  and  behind  into  a 
spine,  which  is  received  in  a small  cavity  of  the  mesosternum.  By  the  assistance  of  this 
apparatus  (the  spine  being  drawn  out  of  its  groove  and  then  suddenly  brought  into  il 
again)  many  of  these  insects  (the  Elateridce ) are  enabled  to  execute  considerable  springs; 
when  laid  upon  their  hacks.  The  larvae  of  some  species  are  wood-borers ; those  oj 
others  live  in  rotten  wood ; and  some  inhabit  the  ground,  feeding  upon  the  roots  oi 
plants.  One  of  the  latter  is  well  known  to  agriculturists  as  the  Wire-worm. 

Some  of  these  insects  are  luminous  in  the  dark.  They  are  the  Fire-flies  of  tropical 
countries.  The  light  is  emitted  from  two  large  oval  spots  on  the  thorax.  Others  arc 
remarkable  for  the  metallic  splendour  of  their  colours ; of  these  ( Buprestidcn ) very  fevl 
are  found  in  Europe  ; but  the  exotic  species  are  numerous,  and  often  attain  a larg^ 
size. 


The  vast  tribe  of  the  Lamellicom  Beetles  ( Lamellicornia ) is  characterized  by  having 
the  antennae  terminated  by  a club,  composed  of  several  leaf-like  joints,  laid  together 
like  the  leaves  of  a book.  This  tribe  includes  an  immense  number  of  species,  some  oj 
which  are  amongst  the  largest  and  most  splendid  of  insects.  In  the  Stag  Beetle 
{Lucanus  cervus , Fig.  91),  the  leaves^  are  short  and  distinct,  rendering  the  club  pccti-i 
nated;  whilst  in  the  common  Cockchafer  (Melolontlia  vulgaris)  they  are  of  considerable 
length,  especially  in  the  male,  and  fold  up  like  the  leaves  of  a fan.  These  insects  fly 
well,  but  heavily,  with  a loud  whirring  noise.;  but  they  generally  crawl  slowly.  The 
larvae  are  thick  fleshy  grubs  (Fig.  275),  furnished  with  a distinct  head,  and  with  sb 
jointed  feet,  and  have  the  hinder  part  bent  down.  They  live  in  very  various  situations, 
in  dung,  in  decaying  vegetable  matter,  and  in  the  earth,  feeding  upon  roots.  'I  bey 
usually  pass  several  years  in  the  larva  state,  and  change  to  the  pupa  in  the  interior  oi 
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a sort  of  cocoon,  formed  of  particles  of  the  surrounding  materials,  agglutinated  together 
by  a sticky  secretion  (Fig.  275). 

Many  of  the  perfect  insects  are  found  in  the  same  situations  as  their  larvae,  espe- 
cially in  the  case  of  the  Dung-  . 

feeding  species.  Of  those  which 
live  in  rotten  wood,  many,  like 
the  beautiful  Rose-chafer  of  our 
own  country  (Fig.  275),  and  its 
still  more  splendid  foreign  allies, 
frequent  flowers  in  their  perfect 
state;  and  the  common  Cockcha- 
fer, the  larva  of  which  feeds  upon, 
and  often  does  great  mischief  to, 
the  roots  of  plants,  lives  entirely 
upon  leaves,  after  it  has  under- 
gone its  last  change. 

Many  of  the  Dung-beetles, 
amongst  which  the  Sacred  Beetle 
of  the  Egyptians  (Fig.  276), 
holds  a prominent  place,  are  re- 
markable for  inclosing  their  eggs 
in  a small  pellet  of  dung,  which 
they  then  roll  along  with  their 
hind  legs,  until  they  drop  it  into 
a hole  which  they  have  dug  for  its  reception.  Others,  like  the  common  Geotrupidce  and 
Aphodiidce  of  our  own  country,  are  contented  with  depositing  their  eggs  in  the  midst 
of  a plentiful  supply  of  food.  The  forms  of  some  of  these  insects  are  extremely  curious  ; 


Fig.  275. — Larva,  Pupa,  and  Imago  of  the  Rose-beetle 
( Cetonia  aurata). 


Pig.  276.— Scarabacus  .-Egyptiorum.  Fig.  277.— Dynastcs  Hercules  (reduced). 


and  many  of  the  larger  tropical  species  are  furnished  with  enormous  horns. on  the  head 
and  thorax,  which  give  them  a singular  appearance.  The  Dynastcs  Hercules  (Fig.  277) 
is  one  of  the  mo3t  remarkable  of  these.  It  is  a native  of  Brazil,  and  is  one  of  tho 

■ largest  Beetles ; sometimes  attaining  a length  of  five  inches. 

The  classification  of  the  insects  which  we  refer  to  the  four  following  tribes,  and  the  ar- 
rangement of  the  latter,  are  still  in  a most  unsatisfactory  state ; and  almost  every  writer 

■ upon  this  branch  of  Entomology  puts  forth  views  different  from  those  of  his.predecessors. 
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In  the  Uelocera,  which  appear  to  make  the  nearest  approach,  both  in  structure  ana 
habits,  to  the  Lainellicorn  Beetles,  the  antennae  are  terminated  by  a knob,  composed  of 
several  joints,  which  are  sometimes  pressed  closely  together,  and  sometimes  loosely  con- 
nected, so  as  to  give  the  club  a serrated  appearance.  They  are  further  distinguished 
by  their  flattened  contractile  limbs,  each  portion  of  which  folds  closely  upon  its 
neighbour ; the  whole,  when  thus  reduced  to  the  smallest  compass,  being  received  in 
cavities  of  the  lower  surface  of  tho  body.  This  position  is  always  assumed  by  these 
Beetles  when  alarmed ; and,  from  this  assumption  of  a death-like  attitude,  some  of  the 
commonest  species  have  received  the  name  of  Mimic  Beetles.  These  insects,  both  in  the 
larva  and  perfect  states,  are  commonly  found  in  cow-dung;  a few  also  inhabit  rotten 
wood  ; some  are  to  he  met  with  under  the  bark  of  trees,  and  a few  in  carrion.  This 
tribe  includes  two  groups  : — the  Histeridce,  smallish  insects,  generally  of  a black  colour, 
with  geniculated  antennae,  and  the  elytra  rather  shorter  than  the  body,  which  is  usually 
of  a square  form  ; and  the  Byrrhidoe,  with  straight  antennae,  and  the  elytra  as  long  as 
the  abdomen.  The  latter  are  of  a round  or  oval  form,  whence  they  have  received  the 
name  of  Bill-beetles. 

The  next  tribe,  the  Necrophaga,  includes  an  immense  number  of  small  and  moderate 
sized  insects,  which  live  for  the  most  part,  both  in  the  larva  and  perfect  states,  in 
decomposing  animal  and  vegetable  substances.  A good  many  are  also  found  under  the 
hark  of  trees,  and  in  Fungi.  Like  the  preceding  insects,  these  have  clavate  antennae, 
hut  their  legs  are  not  contractile.  The  nearest  approach  to  the  preceding  tribe  is  made 
by  the  Bermestidce,  small  Beetles,  clothed,  like  the  Byrrhidoe,  with  minute  hairs,  which 
often  do  great  damage  to  skins  and  furs,  and  other  dry  animal  matter.  The  commonest 
species,  Bermestes  lardarius , has  received  its  specific  name  on  account  of  the  fondness 
exhibited  by  its  curious  larva  for  bacon. 

The  largest  and  most  interesting  insects  belonging  to  this  tribe,  are  those  of  the 
family  Silphidce,  which  includes  the  Burying  Beetles  ( Necrophori , Fig.  278)  and  their 
allies.  The  Burying  Beetles  are  prompted  by  their  instinct  to  bury  any  small  animals, 
or  pieces  of  carrion,  as  a provision  for  their  young.  In  many  cases  several  of  them  set 
to  work  together,  getting  under  the  animal  to  he  buried,  and  digging  the  earth  out  with 


Fig.  278. — Burying  Beetle  (Necrophorus).  Fig.  279. — Hydropliilus  Carabo'ides. 

their  feet.  In  this  way  they  will  quickly  bury  animals  many  times  their  size,  such  as 
mice  and  small  birds.  These  insects  are  not  uncommon.  They  run  and  fly  well ; and  ; 
some  of  them  are  adorned  with  bright  orange-coloured  bands  ; hut  they  diffuse  a most  j 
abominable  odour,  arising  probably  from  the  nature  of  their  food. 

The  insects  of  another  small  tribe,  called  Fhilhydrida,  from  their  generally  aquatic  ,i 
habits,  also  have  clavate  antennae,  hut  these  are  usually  very  short,  whilst  the  maxil- 
lary palpi  are  of  great  length,  and  often  longer  than  the  antennas.  Most  of  these 
insects  live  constantly  in  the  water ; and  their  legs  are  generally  more  or  less  flattened,  to 
render  them  efficient  as  natatory- organs  (Fig.  279).  One  of  the  largest  British  Beetles, 
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Fig.  280.  — Goerins  olens. 


the  Hydrous  piceus , which  is  not  uncommon  in  ponds  in  some  localities,  belongs  to  this 
tribe.  It  also  includes  a group  of  small  hemispherical  Beetles  (the  Spfucridiidw),  which 
constantly  inhabit  dung.  The  aquatic  species  arc  carnivorous  in  their  habits,  and  the 
larger  ones  will  often  attack  young  frogs  and  fishes. 

We  now  come  to  a group,  the  location  of  which  has  given  much  trouble  to  entomo- 
ogists,  as,  although  it  is  undoubtedly  nearly  allied  to  the  Neerophaga,  its  introduction 
,n  the  neighbourhood  of  that  tribe  always  appers  to  interrupt  some  natural  affinities. 
Ihe  active  predaceous  habits  of  some  of  the  larger  species,  of  which  the  Goerius  olens 
'Fig.  2S0)  is  a very  common  example,  seem  also  to  point  to  an  alliance  with  the  true 
:amivorous  Beetles  ; and,  on 
die  whole,  this  is  perhaps 
;he  most  natural  position  for 
;hese  insects.  They  are  cha- 
racterized by  their  generally 
iliform  antennee,  and  by  the 
:hortncss  of  their  elytra, 
vhich  always  leave  a con- 
siderable portion  of  the  abdo- 
nen  uncovered.  The  name 
9 rachelytra,  given  to  the 
ribe,  refers  to  this  character. 

The  wings,  however,  are 
- tsually  ample,  and  the  insects  fly  well.  They  are  generally  of  an  elongated  form ; 
nd  the  abdomen,  which  is  homy  on  both  surfaces,  possesses  great  mobility.  It 
ssists  in  tucking  the  wings  under  the  elytra  after  flight ; and  the  insects  generally 
; aise  it  when  alarmed  or  angry.  This  attitude  has  obtained,  for  the  insects 
: gured  above,  the  appropriate  name  of  Cocktails.  The  derivation  of  their  other  vulgar 
enomination,  Devil’s  Coach-horses,  is  not  so  clear.  The  larvae  are  very  similar  to  the 
erfect  insects,  both  in  appearance  and  habits.  Many  of  them  feed  in  carrion  ; others  in 
otten  wood,  and  other  decaying  vegetable  matters.  The  number  of  joints  in  the  tarsi 
i aries  greatly,  but  five  is  the  prevalent  number. 

In  the  two  following  tribes,  which  close  the  series  of  Coleopterous  insects,  the  outer 
■ ibe  of  the  maxillae  is  jointed  and  palpiform,  so  that  these  insects  appear  to  have  six 
1 alpi.  They  are  pre-eminently  carnivorous  and  rapacious  in  their  habits. 

The  former,  constituting  the  tribe  Hydradephaga , are  characterized  by  their  some- 
hat  flattened  oval  body,  and  by  having  the  legs,  especially  the  hinder  pair,  compressed 
i id  fringed  with  bristles,  so  as  to  become  powerful  paddles.  Many  of  these  insects 
?e  of  considerable  size,  the  Dyticus  marginalis  (Fig.  281),  a species  very  common  in 
ends,  attaining  a length  of  more  than  an  inch ; whilst  many  foreign  species  are  much 
irger.  The  larva  is  of  an  elongated  form,  tapering  towards  the  tail,  which  bears  a 
air  of  tabular  ciliated  appendages,  which  the  creature  applies  to  the  surface  of  the 
ater  to  obtain  a supply  of  air  for  its  respiration.  It  is  as  predaceous  as  its  parent, 
fixing  upon  other  aquatic  larva:  with  its  long  curved  mandibles,  and  quickly  sucking 
ie  juices  out  of  the  body  of  its  victim.  These  mandibles  are  perforated  throughout, 
al  it  is  through  these  tubes  that  the  larva  sucks  its  nourishment.  When  about  to 
lange  to  the  pupa  state,  the  larva  burrows  into  the  bank  of  its  native  pond,  and  there 
idergocs  its  transformations.  Tho  well-known  Gyrini , or  Whirligigs — little  black 
reties,  which  may  bo  seen  describing  circles  upon  the  surface  of  any  piece  of  water— 
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are  also  placed  in  this  tribe,  although  their  claim  to  such  a position  is  rather  doubtful. 


Fig.  281.— Dyticus  marginalia. 
A,  larva  ; B,  perfect  insect. 


Fig.  282. — Carabus. 


The  insects  of  the  last  tribe,  the  Gcodephaga , resemble  those  of  the  preceding  group 
in  their  carnivorous  propensities,  and  in  the  structure  of  their  mouths  ; but  tbeir  legs 
are  always  constructed  for  terrestrial  progression.  They  are  exceedingly  active,  and 
often  beautiful  insects ; generally  nocturnal  in  their  habits,  concealing  themselves 
during  the  day  under  stones  and  in  holes  in  the  ground.  The  larvas  are  elongated, 
flattened,  and  usually  covered  with  a horny  integument.  In  their  predaceous  habitsi 
they  resemble  the  perfect  insects. 

The  insects  of  one  family,  the  Cicindelidce,  which  have  received  the  name  of  Tiger- 
beetles,  from  their  eminently  predaceous  propensities,  are  more  diurnal  in  tbeir  habits 

than  the  rest  of  the  tribe  ; the  common  English  species^ 
Cicindela  campestris  (Fig.  283),  may  be  found  flying 
and  running  about  with  great  agility  in  the  hottest) 
sunshine.  This  insect  is  of  a beautiful  green  colour.1 
with  whitish  spots  ; and  its  mouth  is  armed  with  aj 
most  formidable  pair  of  sharp,  toothed  jaws.  The| 
larvae  are  of  a singular  form ; they  live  in  holes  in  tha 
ground,  maintaining  themselves  by  means  of  a pair  o| 
hooks  placed  on  the  enlarged  eighth  segment  of  thei^ 
body,  at  such  a height  that  their  heads  exactly  occupjf 
the  mouth  of  the  hole.  Here  they  lie  in  wait  for  theb); 
prey,  which  consists  of  other  larvae  ; and  the  momenH 


Fig.  283. — Cicindela  campestris. 
with  the  greatest  ferocity,  and  bear  it  off  in  their  jaws. 


one  of  these  approaches  their  den,  they  rush  upon  i< 


♦ 

DIVISION  IV.-MOLLUSCA. 

General  Characters. — The  Molluscous  division  of  animals  consists  of  crea- 
tures whose  bodies  are  universally  of  a soft  consistence.  They  arc  inclosed  within  i 
soft,  flexible  skin,  called  the  mantle , which  possesses  great  contractile  power ; and  thei 
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motions  are  principally  performed  by  the  extension  and  contraction  of  part  of  their 
substance.  The  symmetrical  arrangement  of  all  the  organs  on  each  side  of  a central 
line,  so  remarkable  in  the  preceding  division,  here  almost  disappears,  or  is  only  recog- 
nisable in  the  position  of  the  organs  of  sense  attached  to  the  head.  The  nervous 
system  consists  either  of  a single  ganglion,  giving  off  filaments  to  the  various  organs  of 
the  body,  or  of  several  ganglia,  placed  somewhat  irregularly  in  different  parts  of  the 
body,  communicating  by  nervous  threads  with  a larger  mass  placed  in  the  head,  or  in 
the  neighbourhood  of  the  oesophagus.  This  mass  consists  of  several  ganglia,  of  which 
the  more  important,  constituting  the  brain,  are  placed  above  the  oesophagus.  These  are 
, generally  accompanied  by  other  ganglia  placed  below  that  organ,  which  are  united  by 
filaments  with  the  supracesophageal  ganglia,  or  brain ; thus  forming  a ring  surrounding 
the  oesophagus.  The  supraoesophageal  ganglia  furnish  the  nerves  to  the  special  organs 
of  sense  placed  upon  the  head.  The  ganglia  belonging  to  the  different  organs  of  the 
body  communicate  with  the  ring  surrounding  the  oesophagus. 

Most  of  the  Mollusca  possess  special  organs  of  touch,  in  the  shape  of  tentacles,  arms, 
or  lobes,  situated  on  the  head  or  in  the  neighbourhood  of  the  mouth,  or  of  cirri  upon 
other  parts  of  the  body.  In  addition  to  these  organs,  the  skin,  which  is  always  soft? 
appears  to  possess  great  sensibility.  The  tentacles  of  the  Mollusca  are  either  two  or  I 
four  in  number  ; they  are  capable  of  being  completely  retracted  into  the  head  by  a | 
process  very  similar  to  the  turning  in  of  the  finger  of  a glove,  and  are  again  exserted 
by  reversing  the  process.  The  eyes,  when  present,  are  two  in  number,  sometimes 
placed  immediately  on  the  head,  sometimes  supported  at  the  extremity,  or  on  the  sides, 
of  the  tentacles.  In  the  highest  class  the  visual  organs  attain  a perfection  equal  to  that 
exhibited  by  the  fishes, — the  lowest  class  of  vertebrated  animals. 

In  some  of  the  lower  Mollusca  small  coloured  points  are  met  with,  sometimes  singly 
in  the  neighbourhood  of  the  brain,  sometimes  in  considerable  numbers  on  the  edges  of 
the  mantle.  These,  from  their  structure  and  appearance,  have  received  the  denomination 
of  ocelli , and  have  been  regarded  as  rudimentary  eyes, — a determination  which,  although 
it  may  be  correct  in  some  instances,  is  very  doubtful  in  others.  It  is  remarkable,  also, 
that  many  species,  which  are  quite  destitute  of  eyes  when  arrived  at  their  mature  form, 
are  furnished  with  those  organs  at  their  first  issuing  from  the  egg. 

Auditory  organs  appear  to  be  possessed  by  nearly  all  the  Mol- 
lusca. They  usually  consist  of  small  vesicles  placed  close  to  the 
cephalic  ganglia,  containing  a clear  fluid  aDd  a small  calcareous 
concretion  ( otolithe ),  which  is  sometimes  of  a roundish,  sometimes 
of  a crystalline  figure,  and  is  in  a perpetual  state  of  vibration. 

The  senses  of  smell  and  taste  also  appear  to  be  exercised,  to  a 
certain  extent,  by  most  of  these  animals  ; but  whether  any  organs 
specially  devoted  to  these  functions  really  exist,  must  still  be 
considered  doubtful. 

The  movements  of  the  Mollusca  are  generally  executed  by 
means  of  a muscular  organ,  called  the  foot,  which  varies  greatly 
in  its  form,  in  accordance  with  the  habits  of  the  creature.  The 
foot  consists  of  a mass  of  muscular  fibres,  running  in  various 
directions,  by  the  contraction  of  which  its  movements  arc  effected. 

In  a great  number  of  Mollusca  the  foot  forms  a flat  disc  (Fig. 

284),  which  adheres  to  any  substance  to  which  it  may  be  applied,  and  thus,  by  the 
alternate  contraction  and  dilation  of  its  different  parts,  enables  its  possessor  to  craw] 

p 


Fig.  284. — Conus 
hebraicus. 


Fig.  286. — Octopus  llawaiensis. 

organ  is  either  wholly  undeveloped  (as  in  the  oyster),  or  serves  merely  to  support 
glandular  organ,  from  which  a silky  matter  (called  the  bysswi)  is  secreted,  which 
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slowly  along.  In  others,  the  foot  is  bent  upon  itself,  so  that  its  sudden  extension 
causes  the  animal  to  perform  a considerable  leap.  The  foot  is  also  the  agent  by  means  j 

, of  which  the  burrowing  species  bury  j 

themselves  in  the  sand  or  mud ; andj 
in  the  species  whose  instincts  lead) 
them  to  bore  into  the  solid  rock,  it  is| 
also  called  into  requisition : its  sur- 
face in  these  cases  being  covered 
with  minute  silicious  particles,  which 
assist  greatly  in  the  enlargement  of 
its  owner’s  stony  dwelling.  But 
Fig.  285.— Pinna,  with  its  byssns.  although  most  Mollusca  possess  ai 

greater  or  less  power  of  motion,  others  are  confined  to  a single  spot,  during  all  but  the 
earliest  period  of  their  existence.  These  have  no  occasion  for  a foot,  and  in  them  tins 
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to  attach  the  animal  to  submarine  objects.  This  modification  occurs  in  the  common 
Mussel  (Mytilus  edulis)  ; but  it  is  still  more  remarkable  in  the  Pinna  (Fig.  285),  in 
which  the  silky  matter  is  of  a very  fine  texture,  and  so  abundant  that  it  is  woven  into 

all  articles  of  wearing  apparel,  such  as  gloves  and  stockings. 

In  the  highest  class  of  Mollusca,  the  Cephalopoda,  the  mouth  is  surrounded  by  a 
variable  number  of  arms  (Fig.  286),  which  not  only  serve  as  organs  of  motion,  but  for 
the  capture  of  prey.  To  render  these  efficient  prehensile  organs,  they  are  covered  on 
the  inner  surface  with  numerous  cup-like  sucking  organs. 

The  intestinal  canal  in  the  Mollusca  presents  almost  every  variety  of  form,  from  a 
simple  cavity  to  a complicated  intestine.  It  is,  however,  always  furnished  with  two 
openings,  a mouth  and  an  anus,  the  latter  being  frequently  situated  on  the  side  of  the 
body,  not  far  from  the  anterior  extremity.  The  liver  is  always  of  great  size,  generally 
enveloping  all  the  other  intestines. 

The  circulation  of  the  blood  is  effected  by  means  of  a distinct  heart,  which  usually 
communicates  with  a regular  vascular  system  ; but,  in  some  instances,  the  circulation 
takes  place  in  a system  of  sinuses  or  cavities  amongst  the  organs  of  the  body.  In  the 
former  case  the  heart  is  often  composed  of  two  or  more  chambers,  from  which  large 
arteries  arise  to  convey  the  blood  to  the  various  organs.  It  is  again  collected  in  tbe 
veins,  through  which  it  passes  to  the  neighbourhood  of  the  respiratory  organs,  where 
it  is  aerated  by  contact  with  the  surrounding  medium,  and  then  passes  to  the  heart. 
As  most  Mollusca  are  aquatic  in  their  habits,  their  respiration  is  almost  always  effected 
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Fig.  287. — Organs  of  circulation  and  respiration  in  the  Cuttle  Fish  (Sepia), 
e,  heart ; as,  superior  artery ; a,  ventral  artery,  with  its  branches  av ; vc,  principal  vein  or 
vena  cava;  cb,  branchial  hearts ; br,  branchi®  ; vb,  branchial  vein ; bu,  bulb  of  branchial 
vein ; ab,  branchial  arteries  ; w,  ventral  veins. 

by  means  of  branchiae  (Fig.  287).  These  are  usually  composed  of  a series  of  minute 
or  of  broad  plates,  over  which  the  water  flows.  They  are  sometimes  attached 
«)  the  surface  of  the  body  bat  generally  inclosed  within  the  mantle,  or  placed  in  a 
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cavity  in  its  interior,  called  the  branchial  or  respiratory  chamber.  The  water  necessary 
for  respiration  is  sometimes  drawn  into  this  cavity,  and  again  expelled  by  muscular 
contraction.  In  this  case  its  recoil  frequently  serves  to  drive  the  animal  slowly 
.hrough  the  water,  and  some  species  swim  with  great  rapidity  in  this  manner.  In 
other  cases,  the  inner  walls  of  the  canals,  through  which  the  water  passes,  are  lined  with 
cilia,  by  the  action  of  which  a constant  current  is  kept  up.  Not  unfrequently  thesa 


canals  are  drawn  out  into  tubes  (Fig.  288),  called  siphons,  which  are  often  of  great 
length  in  the  burrowing  species. 

The  air-breathing  species,  of  which  the  common  Snails  and  Slugs  are  well-known 
examples,  are  furnished  with  a pulmonary  sac  or  lung,  into  which  the  air  penetrates 
and  where  it  comes  in  contact  with  the  blood  contained  in,  the  numerous  vessels  witl 
which  the  walls  of  the  sac  are  supplied.  Many  of  these  animals  live  in  water ; bul 
they  are  compelled  to  come  to  the  surface  to  breathe  ; and  all  of  them  appear  to  require 
a moist  atmosphere. 

Most  of  the  Mollusca  are  protected  by  a hard  calcareous  covering  or  shell,  which  if 
secreted  by  the  mantle,  and  is  gradually  increased  in  size,  in  proportion  to  the  growtl 
of  the  animal.  In  many  this  is  composed  of  a single  piece  (Fig.  289),  which  is  usuallj 
a spiral  tube,  gradually  increasing  in  size  towards  the  open  extremity,  from  which  the 
animal  protrudes  itself  when  in  action.  Shells  of  this  description  are  called  univalves 
In  others  the  shell  is  composed  of  two  pieces  or  valves  (Fig.  290),  attached,  to  each  othea 


Fig.  280— Univalve  Shell  (Trochus)  Fig.  290.— Biviuve  Quvli  (1'ectuucu.us). 


at  one  point  by  a hinge,  which  is  usually  furnished  with  an  elastic  ligament,  serving  to 
open  the  valves,  when  the  tension  of  peculiar  muscles,  whose  office  it  is  to  keep  the 
shell  closed,  is  removed.  This  is  denominated  a bivalve  shell.  These  differences  in  the 
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tructure  of  the  shell  correspond  with  differences  in  tho  conformation  of  tho  animals, 
'he  bivalve  Mollusea  exhibit  no  traces  of  any  distinct  head ; whilst,  in  the  univalves, 
his  part  of  the  body  is  well-marked,  and  usually  furnished  with  special  organs  of 
?nse  (tentacula,  eyes,  &c.) 

The  older  naturalists  also  recognised  a group  of  multivalvo  shells,  or  shells  composed 
r 3everal  valves.  The  majority  of  these  belonged  to  the  Cirrhopod  order  of  Crustacea 
,age  296),  which  were  regarded  as  Mollusea  by  the  earlier  observers.  The  Pholades , 

, wever,  which  in  other  respects  are  ti-ue  bivalve  Mollusea , are  furnished  with  a pair 
f accessory  plates  in  tho  neighbourhood  of  the  hinge;  whilst  the  Chitons  (Fig.  291), 
small  but  singular  group  of  Mollusea , nearly 
died  to  the  univalve  Limpets,  have  an  oval 
iell  composed  of  eight  moveable  plates,  which 
Lve  them  a great  resemblance  to  enormous 
foodlioe ; and  they  have  been  regarded  as 
inning  a sort  of  transition  towards  the  Affi- 
liated Division. 

Many  Mollusea  are  not  furnished  with  a shell,  or  have  only  a small  calcareous  plate 
iclosed  within  the  mantle.  These  are  called  naked  Mollusea ; but  it  is  remarkable  that 
.ost  of  them  are  provided  with  a small  shell  at  their  first  quitting  the  egg.  In  the 
lell-bearing  or  testaceous  Mollusea , this  embryonic  shell,  which  often  differs  greatly  in 
.tape  and  texture  from  the  shell  of  the  mature  animal,  forms  the  commencement  of 
- te  latter,  additions  being  constantly  made  to  its  free  edge  by  the  secretion  of  calcareous 
ratter  at  the  edge  of  the  mantle. 

Shell  consists  principally  of  carbonate  of  lime,  with  a small  quantity  of  animal 
ratter.  The  calcareous  matter  is  deposited  in  the  cells  of  the  edge  of  the  mantle, 

: hich  are  in  contact  with  the  free  margin  of  the  shell.  In  these  it  gradually  increases 
. quantity,  until  they  harden,  and  become  attached  to  the  previous  shell  formation, 
l this  manner,  as  the  animal  continues  growing,  these  attached  portions  of  the  mantle 
• e thrown  off,  and  left  behind ; and  it  is  usually  only  at  the  margin  of  the  shell  that 
e ie  deposition  of  new  shelly  matter  is  effected.  The  delicate  membranous  part  of  the 
i antle,  which  lines  the  interior  of  that  part  of  the  shell  inhabited  by  the  animal, 
l-  is,  however,  the  power  of  secreting  a thin  layer  of  shelly  matter  upon  the  inner 
r vrface.  This  is  frequently  of  a pearly  lustre ; and  in  many  bivalves  a new  layer 
’ this  substance  is  deposited  at  the  same  time  that  the  size  of  the  shell  is  increased  by 
lditions  to  its  margins, — for,  it  must  be  observed,  that  the  formation  of  new  shell  is 
)t  constantly  going  on,  but  appears  to  be  subject  to  periodical  interruptions,  indicatedt 
r { lines  on  the  surface  of  the  shell ; these  are  i ailed  lines  of  growth.  In  many  cases 
V ie  margin  of  the  mantle,  instead  of  being  even,  presents  lobes  or  tubercles,  which 
•oduce  corresponding  irregularities,  ribs,  tubercles,  or  spines,  on  the  surface  of  the 
iell  (Fig.  292).  In  this  manner,  as  the  spines  and  other  projections  are  usually 
r >rmed  at  the  mouth  of  the  shell,  at  the  close  of  each  period  of  growth,  the  surface  of 
[ >e  shell  becomes  more  or  less  covered  with  a series  of  these  prominences,  each  of 
hich  indicates  the  conclusion  of  a period  of  increase.  When  these  spines  stand  in 
! ie  way  of  the  further  growth  of  the  shell  the  creature  is  able  to  remove  them, 

’ robably  by  the  action  of  some  solvent  fluid. 

The  shell  is  almost  always  coated  with  a layer  of  animal  matter  (the  epidermis ),  of 
‘ reater  or  less  thickness.  It  is  of  a homy  consistence,  and  serves  to  protect  the  shell 
•om  the  action  of  the  carbonic  acid,  which  is  often  dissolved  in  great  quantity,  espe- 


Fig.  291.— Chiton  (side  view). 
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cially  in  fresh  water.  It  is  in  fresh-water  shells  that  this  layer  of  epidermis  attains 
its  greatest  development,  and  the  colours  of  these  are  generally  due  to  it.  In  many 
places,  however,  the  epidermis  is  an  insufficient  protection  against  the  corroding  action 
of  the  water,  which  often  eats  deeply  into  the  substance  of  the  shells  of  the  Mollusca 


which  make  it  their  habitation. 

Sexual  reproduction  prevails 
amongst  the  Mollusca ; and  it  is 
only  in  the  lowest  forms  that 
we  meet  with  gemmiparous  pro- 
pagation. The  sexes  are  gene- 
rally on  separate  individuals; 
but  hermaphrodism  is  not  un- 
common. Nearly  all  these  ani- 
mals are  also  truly  oviparous, 
although  a few  produce  living 
offspring  ; the  ova  being  retained 
in  the  oviduct  until  the  exclu- 
sion of  the  young  animals.  The 
eggs  vary  greatly  in  form.  They 
are  sometimes,  as  in  the  Land- 
snails,  laid  separately,  each  in- 
closed in  a shell  of  variable  con-' 
sistence  ; but  in  most  cases  they] 
are  agglutinated  together  into  a 
mass,  which  sometimes  takes  thej 
form  of  a ribbon,  attached  by 
one  of  its  edges  to  some  sub-! 
marine  body.  In  some  marine! 
species  the  eggs  are  inclosed  im 
leathery  capsules,  which  are  often  united  to  form  a large  mass.  Each  capsule  contains* 
numerous  eggs. 

The  young  Mollusk,  whilst  still  in  the  egg,  is  almost  always  furnished  with  ai 
delicate,  pellucid  shell,  even  when  it  is  ultimately  to  be  naked.  In  this 
case  the  embryonic  shell  is  cast  soon  after  the  young  animal  makes  its 
escape  from  the  egg.  The  young  of  the  sedentary  species,  also,  are 
active  at  this  stage  of  their  existence,  swimming  freely  about  in  the 
water,  until  they  select  some  spot  in  which  to  take  up  their  permanent 
abode. 

Divisions. — Although  these  are  the  general  characteristics  of  the  Fig.  293.— Egg  of 
animals  belonging  to  the  Molluscous  division,  those  forming  the  two  th^embry^*111 
first  classes,  the  Bryozoa  and  the  Tunicata,  and  especially  the  former, 
differ  from  the  other  Mollusca  in  so  many  respects,  that  they  have  been  formed  into  a* 
separate  subdivision,  the  Molluscoids.  They  are  distinguished  from  the  true  Mollusca, , 
by  the  very  low  development  of  the  nervous  system,  which  is  composed  only  of  a single* 
ganglion,  placed  in  the  neighbourhood  of  the  oesophagus,  and  giving  off  nerves  im 
various  directions.  Of  these  two  classes,  the  Bryozoa  are  characterized  by  the  presence  | 
of  tentacular  organs  in  the  neighbourhood  of  the  mouth,  whilst  the  Tunicata  are  desti- 
tute of  such  organs. 




Fig.  292. — Mures. 
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Sub-division  I. — Molluscoida. 

Class  I. — Bryozoa. 

General  Characters. — The  class  of  Bryozoa  is  composed  of  small  animals,  which 
always  grow  together  upon  a common  stock,  in  the  same  manner  as  the  compound 
Polypes,  with  which  they  were  formerly  arranged.  Each  animal  resides  in  a separate 
cell,  within  which  it  can  usually  retract  itself  entirely ; the  cells  are  sometimes  soft 
and  flexible,  sometimes  homy,  and  sometimes  calcareous.  They  frequently  stand  upon 
short  footstalks,  rising  from  a tubular  stock,  which  creeps  over  the  surface  of  stones  and 
aquatic  plants,  in  the  same  way  as  the  horny  stems  of  many  of  the  hydroid  polypes.  In 
other  cases  the  cells  are  sessile,  forming  a crust  upon  submarine  objects,  whilst  in 
others  the  colony  is  attached  only  by  its  base,  with  the  opposite  extremity  floating 
freely  in  the  water.  In  these  the  stock  is  more  or  less  branched,  and  often  leaf- 
like. 

The  cells  are  in  general  partially  free ; but  in  some  of  the  stony  species  they  form  a 
calcareous  mass,  presenting  some  resemblance  to  the  true  Corals,  from  which,  however, 
they  may  always  be  distinguished  by  the  absence  of  the  calcareous  partitions  which 
the  latter  invariably  exhibit.  In  some  species  the  cells  are  closed  by  a cover  when  the 
animal  is  withdrawn  ; but  this  protection  is  generally  wanting ; and  in  the  species  with 
flexible  cells,  the  complete  retraction  of  the  animal  draws  in  the  edges  of  the  cell, 
which  then  close  the  aperture  entirely.  The  interior  of  the  cell  is  lined  by  the  skin  of 
the  animal,  and  the  cavity  of  the  body  is  filled  with  fluid,  in  which  the  intestinal  canal 
floats  freely.  It  also  contains  the  muscles  by  which  the  animal  protrudes  and  retracts 
itself. 

The  fluid,  which  is  perfectly  clear  and  transparent,  is  kept  in  constant  motion 
by  the  action  of  cilia,  with  which  the  inner  surface  of  the  cavity,  and  the  outer  surface 
of  the  intestine,  are  covered ; and  this  movement,  which  extends  into  the  tube  of  the 
common  stock,  is  interesting  to  the  naturalist,  as  it  is  apparently  equivalent  to  a true 
circulation  of  the  blood. 

The  most  characteristic  peculiarity  of  the  Bryozoa  is  their  possession  of  ciliated 
tentacula  placed  at  the  anterior  extremity  of  the  body.  By  the  action  of  the  cilia  a 
sort  of  vortex  is  produced  in  the  water,  by  which  the  minute  animals  that  constitute 
the  food  of  the  creature  are  carried  down  into  the  mouth,  which  is  placed  between 
them. 

These  tentacles  probably  serve  also  as  respiratory  organs,  as  they  communicate 
at  their  bases  with  the  general  cavity  ; and  the  fluid  with  which  this  is  filled  appears 
to  circulate  in  the  tentacles  by  ciliary  action.  The  mouth  leads  into  a muscular  oeso- 
phagus, below  which,  nearly  at  the  bottom  of  the  cavity  of  the  body,  the  stomach  is 
situated.  The  intestine  springs  from  the  upper  part  of  the  stomach,  near  the  point 
where  the  oesophagus  enters,  and  leads  to  an  anal  opening,  situated  just  below  the 
tentacula.  These  parts  are  well  shown  in  the  engraving  (Fig.  294),  which  affords  a 
good  illustration  of  the  subject. 

The  colonies  of  the  Bryozoa  are,  of  course,  increased  by  gemmiparous  reproduction  ; 
but  the  establishment  of  new  colonies  takes  place  by  the  ordinary  mode  of  propagation 
by  ova , and  it  is  somewhat  singular  that  in  these  sedentary  animals  the  sexes  are 
frequently,  if  not  always,  on  separate  individuals.  The  sexual  organs  are  attached 
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either  to  the  surface  of  the  intestine  or  to  the  inner  wall  of  the  cavity  of  the  body.  They 

are  seen  at  the  bottom  of 
the  stomach  in  the  cen- 
tral individual  of  the 
group  figured  (Fig.  294). 

The  contents  of  these 
organs  (ova  and  sperma- 
tozoa) appear  to  be  set 
free  in  the  cavity  of  the 
body,  where  they  are 
carried  from  place  to 
place  by  the  currents  of 
the  nutritive  fluid,  and 
in  this  manner  come  in 
contact.  The  impreg- 
nated eggs  escape  into 
the  water  through  a 
minute  aperture  placed 
close  to  the  anus.  The 
embryo  breaks  out  of  the 
egg  in  the  form  of  a cili- 
ated animalcule,  which 
swims  about  for  some 
time  without  change. 
It  then  becomes  cup- 
shaped, and  by  degrees 

tentacles  make  their  appearance  at  its  upper  margin,  when  the  little  creature  fixes 
itself  by  its  lower  extremity,  and  becomes  a simple  Bryozoon.  The  changes  which 
the  Bryozoon  undergoes,  are  curious.  It  soon  begins  to  form  buds  at  its  base,  or  gives 
off  a creeping  stem  from  which  these  arise  at  intervals ; and  in  this  manner  a new 
colony  is  formed.  In  some  cases  the  development  of  the  embryo  presents  very  remark- 
able phenomena.  A ciliated  embryo  is  produced  in  each  egg ; and  in  the  interior  of  this, 
whilst  still  inclosed  in  the  egg,  two  little  Bryozoa,  furnished  with  tentacula,  make  their 
appearance.  The  embryo  then  makes  its  escape,  swims  about  for  a time,  and  then 
attaches  itself,  when  the  little  creatures  inclosed  in  it  break  out,  and  lay  the  foundation 
of  a new  colony. 

Divisions. — The  Bryozoa  form  two  very  distinct  orders.  In  the  Infundibulata , 
the  animals,  which  are  all  marine,  are  characterized  by  having  the  tentacles  placed  in  a 
circle  round  the  mouth  (Fig.  295) ; whilst  in  the  lophopoda , which  inhabit  fresh  water, 
these  organs  are  situated  upon  two  arms  given  off  from  the  sides  of  the  body  (Fig.  294). 


Fig.  294. — Plumatella. 

a,  a group  of  the  natural  size ; b,  three  individuals  magnified  ; c,  anus. 

The  individual  on  the  left  is  completely  retracted  within  its  cell ; that 
in  the  middle  is  seen  from  behind,  and  that  on  the  right  from  the 
side. 


- 


Order  I. — Infundibulata. 


The  common  Flustrcc , or  Sea-mats , so  abundant  on  our  shores,  are  well  known 
examples  of  this  order.  They  are  flat  and  foliaceous  in  their  formj  presenting  a consi- 
derable resemblance  in  appearance  to  pale  brown  sea-weeds,  with  which  they  are  in 
fact  generally  confounded  by  sea-side  visitors.  But  when  carefully  examined,  these 
leaf-like  bodies  will  be  found  to  consist  of  a multitude  of  small  homy  cells,  opening  at 
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the  surface  ; and  from  each  of  these,  when  the  polypidom  is  placed  alive  in  a vessel  of 
sea-water,  the  little  croatures  may  he  seen  protruding  their  tentacles.  Many  nearly  allied 
species  grow  upon  the  fronds  of  sea-weeds,  over  which  they  spread 
like  a thin  coating  of  gauze,  composed  of  similar  cells,  opening 
of  course  only  on  one  side.  Others  arc  found  incrusting  stones 
and  other  submarine  bodies  with  a cellular  calcareous  mass. 

In  many  species  the  cells  are  arranged  so  as  to  form  a more 
or  less  thread-like,  branching  polypidom  ; whilst  others  are  fur- 
nished with  a creeping  root,  from  which  the  cells  rise  by  stems  of 
greater  or  less  length. 

Some  of  the  marine  Bryozoa  possess  singular  organs,  the  use 
of  which  has  not  yet  been  satisfactorily  made  out.  These  are 
attached  to  the  polypidom,  and  from  their  close  resemblance  in 
form  to  the  head  of  a bird,  have  received  the  name  of  Avicularia. 

They  consist  of  a larger  upper  and  a smaller  lower  piece ; the 
latter  being  moYeably  articulated  to  its  fellow ; and  the  whole  is 
frequently  attached  to  the  polypidom  by  a short  footstalk.  These 
organs  are  constantly  in  motion,  and  at  the  same  time  the  two 
pieces  frequently  separate  and  close  again,  with  a snapping  move- 
ment, exactly  like  that  of  a bird’s  bill. 

OltDER  II. LOPHOPODA. 

In  this  order,  composed  of  inhabitants  of  fresh  water,  the 
tentacles,  which  are  more  numerous  than  in  the  preceding, 
are  placed  upon  a pair  of  long  arms,  which  spring  from  the 
sides  of  the  upper  extremity  of  the  animal,  and  usually  describe  somewhat  the  form 
of  a horse-shoe  (Fig.  294).  Their  cells  are  usually  of  a leathery  texture,  nearly 
transparent,  and  usually  spring  from  a rootstock  of  similar  consistence,  which  creeps 
along  upon  the  surface  of  stones  or  aquatic  plants,  in  which  situations  these  animals 
are  not  uncommon.  In  some  species,  however,  the  polypidom  floats  freely  in  the  water 
(Cristaiella),  and  is  of  a gelatinous  consistency  ; in  these  the  animals  composing  each 
colony  are  usually  three  or  four  in  number. 

Class  II. — Tunicata. 

General  Characters. — The  animals  forming  the  class  Tunicata,  generally  present 
the  appearance  of  shapeless  gelatinous  masses.  They  are  composed  of  two  tunics  ; an 
outer,  the  mantle , and  an  inner  tunic,  which  lines  a large  respiratory  cavity.  These 
tunics  are  continuous  at  the  extremities  of  the  body,  where  there  are  large  openings ; 
and  the  animal  thus  constitutes  a tube,  furnished  with  double  walls,  which  are  usually 
separated  by  a considerable  space  (Fig.  296).  In  the  numerous  compound  Tunicata  we 
And  a modification  of  this  structure.  The  animals  forming  one  of  these  colonies  are 
usually  united  by  their  mantles,  which  form  a more  or  less  gelatinous  mass,  in  which 
the  individual  animals  appear  to  bo  imbedded.  In  many  of  these  the  body,  or  at  nil 
events  the  respiratory  chamber,  is  bent  round ; so  that  the  incurrent  and  excurrent 
orifices  are  brought  to  the  same  extremity  of  the  body.  In  others  the  posterior 
apertures  of  several  animals  lead  into  a common  canal. 


Fig.  295.— Bowerbankia. 
a,  oesophagus ; c,  sto- 
mach ; d,  anus. 
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The  outer  tumc,  which  is  composed  wholly  or  in  great  part  of  a substance  apparently 
identical  with  the  woody  fibre  of  plants,  is  usually  of  a tough  or  somewhat  cartilaginous 
texture.  The  inner  tunic  is  frequently  furnished  with  a variable  number  of  muscular 
bands,  by  means  of  which  the  internal  cavity  is  contracted  so  as  to  expel  the  water 
which  has  entered  for  the  purpose  of  respiration.  The  space  between  these  tunics  is 
occupied  by  a system  of  sinuses,  through  which  the  blood  circulates. 

The  water  usually  enters  the  respiratory  chamber  by  the  anterior  orifice,  and  is  then 
expelled  by  the  posterior.  In  the  free-swimming  species  this  expulsion  of  the  water 
constitutes  the  only  means  of  locomo4x>n  possessed  by  the  animal,  which  progresses 
slowly,  in  the  direction  opposed  to  the  stream  of  water.  The  respiratory  function 
appears  to  be  performed  to  a great  extent  by  the  lining  membrane  of  the  respiratory 
chamber ; but  the  animals  are  also  furnished  with  true  branchiae,  which  present  two 
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Fig.  296. — Salpa. 

a,  anterior  orifice ; p,  posterior  orifice ; /,  intestinal  sac ; c,  heart ; br,  branchial  chamber ; 

in,  muscular  hands ; n,  ganglion. 

different  forms.  In  the  Salpce  (Fig.  296),  the  branchia  constitutes  a flat  or  roundish 
band  running  through  the  respiratory  chamber,  furnished  with  cilia  on  its  sides ; 
in  the  other  Tunicata,  the  branchial  cavity  contains  a loose  network  formed  of  ciliated 
filaments,  crossing  each  other  at  right  angles. 

The  intestinal  canal  is  situated  near  the  posterior  part  of  the  cavity  of  the  body, 
opening  by  a simple  mouth  from  the  upper  part  of  that  cavity.  The  mouth  leads  into  a 
winding  intestine,  which  again  opens  by  another  aperture  into  the  respiratory 
chamber. 

The  heart  is  usually  placed  in  the  neighbourhood  of  the  digestive  organs  ; it  is  of  a 
somewhat  tubular  form,  and  the  blood  is  set  in  motion  by  a gradual  contraction  of  its 
walls  from  one  end  to  the  other.  In  their  circulation,  if  circulation  it  may  be  called, 
the  Tunicata  exhibit  a remarkable  difference  from  all  other  animals.  The  blood  does  not 
circulate  always  in  the  same  direction  ; but  after  a certain  number  of  pulsations  in  one 
direction  the  heart  rests  for  a time,  when  its  contractions  commence  anew  in  the  oppo- 
site direction,  so  that  the  blood  really  ebbs  and  flows. 

The  nervous  system  consists  of  a single  large  ganglion,  placed  towards  the  anterior 
part  of  the  animal,  at  its  lower  surface.  Close  to  this  is  placed  a vesicle  containing 
otolithes,  and  therefore  probably  an  auditory  organ;  although,  from  the  presence 
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of  pigment  spots  upon  the  otolithes,  it  has  been  regardod  as  an  eye  by  many 
observers. 

The  Tunicata  are  all  hermaphrodites  ; and  it  appears  probable  that  some  of  them,  at 
any  rate,  are  self-impregnating.  The  male  and  female  organs  have  been  detected  in 
many  species  at  the  posterior  extremity  of  the  body,  near  the  digestive  system ; but 
the  former  have  been  described  as  a liver.  Besides  sexual  reproduction,  however, 
many  of  these  animals  propagate  by  gemmation,  some  forming  compound  colonies, 
whilst  others  exhibit  a regular  “ alternation  of  generations.” 

Divisions. — The  Tunicata  have  been  divided  into  two  orders,  characterised  by 
differences  in  the  form  of  their  respiratory  apparatus.  The  Ascidice  have  the  branchial 
organ  composed  of  a network  of  square  meshes ; whilst  in  the  Biphora  it  consists  of  a 
band  running  through  the  branchial  chamber. 

Order  I. — Ascidle. 

General  Characters. — This  order  consists  entirely  of  animals  which  are  either 
attached  by  the  base  to  submarine  objects,  or  united  together  in  various  ways ; sometimes 
by  the  coalescence  of  their  mantles,  so  as  to  form  a gelatinous  mass,  and  sometimes  by 
means  of  a sort  of  common  stalk,  very  similar  to  the  polypidom  of  the  Bryozoa.  The 
efferent  orifice  of  the  branchial  chamber  accordingly,  in  almost  every  case,  opens  in  the 
same  direction  as  the  inhalent  orifice,  either  by  the  canal  being  bent  round  within  the 
body  of  each  animal,  or  by  its  communicating  internally  with  a common  canal  of  larger 
size,  serving  for  several  individuals.  The  young  of  the  fixed  Ascidians,  when  first 
produced  from  the  egg,  are  furnished  with  a long  tail,  which  gives  them  very  much 
the  appearance  of  minute  Tadpoles.  By  means  of  this  they  swim  about  freely  in 
the  water,  until  the  time  arrives  for  them  to  attach  themselves.  The  tail  then 
gradually  disappears ; the  internal  organs  make  their  appearance,  and  the  animal  soon 
acquires  the  form  of  its  parent.  In  some  of  the  compound  Ascidians,  however,  a 
somewhat  different  process  has  been  observed.  The  tailed  embryo  is  formed  in  the  egg, 
but  this  loses  the  tail  whilst  still  inclosed.  Several  embryos  surrounding  a common 
canal  are  then  formed  in  the  substance  of  the  original  embryo,  which  thus  constitutes 
the  nucleus  from  which  a new  colony  is  produced  by  gemmation. 

Divisions. — The  Ascidians  form  four  great  groups,  or  large  families.  In  the  com- 
pound Ascidians*  or  Botryl- 
lidce  (Fig.  297),  the  animals 
are  united  together  by  the 
coalescence  of  their  mantles, 
so  as  to  form  a leathery  or 
gelatinous  mass,  usually  at- 
tached to  stones  or  sea-weeds ; 
in  this  the  separate  animals 
are  imbedded,  generally  ar- 
ranged in  a more  or  less  distinctly  stellate 
form,  round  a common  efferent  canal. 

Many  of  them  are  adorned  with  beautiful 
colours. 

The  second  family,  the  Clavellinidcc, 
contains  the  social  Ascidians,  or  those  in 
which  the  bodies  of  the  animals  are  united,  not  by  the  mutual  adherence  of  their  outer 


Kg’.  297— 
Botryilus. 


Fig.  298— Perophera. 
t,  common  stem  ; e,  stomach  ; »,  intestine 
b,  inhalent  orifice ; a,  efferent  orifice. 
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tunics,  but  by  means  of  a sort  of  creeping  stem  which  runs  along  the  surface  of  sub- 
marine objects,  and  gives  rise  at  intervals  to  short  footstalks,  at  the  extremity  of  which 
the  animals  are  supported  (Fig.  298).  The  separate  animals  are  produced  by  gem- 
mation from  the  creeping  stems,  which  run  in  various  directions  from  the  base  of  the 
original  founder  of  the  colony. 

The  family  of  simple  Ascidians,  Ascidiidce , is  composed  of  animals  which  live 
separately,  attached  by  the  base  to  submarine  bodies.  They  usually  form  shapeless 
masses  of  a cartilaginous  texture,  often  of  considerable  size,  which  occur  in  great 
abundance  in  shallow  water.  A few  species  are  eaten  in  some  countries.  The  incur- 
rent and  excurrent  apertures  are  both  situated  on  the  upper  surface  of  the  animal, 
and  the  former  is  fringed  with  tentacles,  which  appear  to  prevent  the  ingress  of 
injurious  matters  into  the  respiratory  cavity.  % 

The  fourth  family,  the  Pyrosomatidce,  appears  to  form  a distinct  transition  from  the 
Ascidice  to  the  following  order.  In  the  structure  of  the  respiratory  organs  they  agree 
with  the  former ; and  like  the  majority  of  these  they  are  compound  animals  ; but  the 
branchial  chamber  runs  straight  through  the  body,  with  the  openings  at  opposite 
extremities ; as  in  the  Salpce , with  which  they  also  agree  closely,  in  the  general 
arrangement  of  their  organs. 

The  colonies  of  these  singular  creatures  are  in  the  form  of  a carti- 
laginous tube,  open  at  one  end.  In  the  walls  of  this  tube,  formed  by  the 
coalescence  of  the  mantles  of  the  animals  composing  it,  the  bodies  of  the 
Ascidians  are  separately  imbedded ; the  branchial  chamber  of  each 
passing  completely  through  the  wall  from  its  outer  to  its  inner  surface. 
These  animals  are  found  in  the  seas  of  warm  climates,  where  they 
float  along  in  an  upright  position,  but  apparently  possess  no  actual 
locomotive  power.  Like  all  the  Tunicata  they  are  luminous  in  the 
dark,  and,  in  fact,  appear  to  possess  this  faculty  in  a greater  degree 
than  any  other  members  of  the  class.  Their  cylindrical  form,  upright 
Pi,.  ,97^yro  position,  and  considerable  size  (they  often  attain  more  than  a foot 
soma  (reduced),  in  length),  render  them  exceedingly  beautiful  objects  at  night ; and 
they  have  been  described  as  resembling  little  columns  of  fire. 


Order  II. — Biphora. 

This  order  includes  a group  of  free-swimming  animals,  usually  of  a glassy  transpa- 
rency, the  bodies  of  which  may  be  compared  to  a tube,  furnished  with  two  openings, 
one  for  the  entrance  and  the  other  for  the  exit  of  water.  The  walls  of  this  tube  are 
composed  of  a distinct  outer  and  inner  tunic,  the  latter  furnished  with  bands  of 
muscles,  by  the  contraction  of  which  the  water  is  forced  out  of  the  cavity  of  the  body, 
producing  a recoil,  which  drives  the  creature  in  the  opposite  direction.  The  internal 
structure  of  these  animals  has  already  been  described.  They  are  distinguished  from 
those  of  the  other  order  by  the  bandlike  form  of  the  branchia.  The  intestines  form  a 
small  mass  above  the  posterior  portion  of  the  branchial  cavity  (Fig.  296)  ; this  is 
usually  of  a reddish  or  yellowish  colour,  and  emits  a phosphorescent  light  in  the  dark ; 
it  is  called  the  nucleus. 

The  reproduction  of  these  animals  is  attended  with  some  very  remarkable  circum- 
stances, which  were,  indeed,  the  first  facts  accurately  observed  in  favour  of  what,  for 
want  of  a better  term,  we  must  still  denominate  “ the  alternation  of  generations. 
Two  forms  of  Salpcc  have  long  been  known  and  regarded  as,  at  all  events,  specifically 
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distinct  from  each  other.  In  one  of  these  the  individual  animals  are  united  together 
by  their  sides  into  a sort  of  chain,  the  movement  of  which  through  the  water  is  effected 
I bv  the  simultaneous  expulsion  of  water  from  the  respiratory  chambers  of  all  tho 
animals  of  which  it  is  composed.  In  the  other  form  the  animals  are  always  solitary  ; 
and  these  differ  so  much  in  their  external  appearance,  and  even  in  some  points  of 
internal  anatomy, — such  as  the  number  of  muscular  bands  in  the  inner  tunic, — from 
I isolated  individuals  of  the  social  forms,  that  it  is  not  at  all  surprising  that  they  were 
long  considered  as  distinct  species.  Accurate  observations,  however,  commencing  with 
| those  of  Chamisso,  published  in  1819,  have  shown  that  each  species  of  Salpa  possesses 
individuals  of  these  two  forms.  The  associated  forms  are  furnished  with  genuine 
| reproductive  organs,  and  produce  a single  young  Salpa  of  the  solitary  form  ; and  this 
, again  produces,  by  internal  gemmation,  a chain  or  series  of  young  animals  of  the  form 
of  its  parent.  The  processes  by  which  these  different  results  are  produced  are  exceed- 
ingly curious  and  interesting.  The  solitary  SalpcB  exhibit  at  the  hinder  extremity, 
close  to  the  heart,  and  connected  with  that  organ,  a single  vessel,  divided  down  the  middle 
by  a longitudinal  partition.  Through  this  the  blood  circulates,  passing  up  on  one  side 
of  the  partition  and  down  on  the  other.  Upon  the  outer  surface  of  this,  which  is  called 
| the  gemmiferous  tube  by  Mr.  Huxley,  the  associated  Salpce  are  produced,  making  their 
i appearance  at  first  as  mere  buds,  but  gradually  increasing  in  development  with  age  ; 

and  those  at  the  hinder  extremity  of  the  tube  being  much  further  advanced  than 
j those  nearer  the  heart.  When  mature,  these  young  animals  quit  the  body  of  the 
j parent  by  an  aperture  in  the  posterior  extremity  of  the  outer  tunic,  sometimes  singly, 
at  others  in  a united  chain,  in  which  the  animals  adhere  to  each  other  with  a very 
| variable  degree  of  force.  Each  of  these  animals  possesses  both  male  and  female  organs, 

! the  latter  furnishing,  apparently,  but  a single  ovum.  It  seems  very  doubtful,  however, 
whether  the  animals  are  self-impregnating,  as  Mr.  Huxley  remarks,  that  in  the  species 
j examined  by  him  the  male  organs  did  not  appear  to  have  arrived  at  their  full  develop- 
i ment  when  the  formation  of  the  embryo  had  commenced,  which,  indeed,  takes  place 
before  the  associated  Salpa  leaves  the  body  of  its  parent.  It  is  singular  that  these 
animals  are  not  oviparous,  but  truly  viviparous ; the  embryo  being  suspended 
within  the  branchial  cavity  of  its  parent,  and  connected  with  the  circulatory  system  of 
the  latter  by  a distinct  vessel,  through  which  the  blood  may  be  seen  to  pass,  the  embryo 
also  exhibiting  a distinct  circulation  of  its  own  ; phenomena  so  closely  in  accordance 
with  those  presented  by  the  Mammalia , or  truly  viviparous  Vertebrata,  that  naturalists 
have  applied  the  name  of  placenta  to  the  vascular  connexion  between  the  parent  Salpa 
and  it3  young.  As  the  young  Salpa  increases  in  size  and  perfection,  its  connexion 
with  its  parent  is  gradually  narrowed,  until  at  last  it  breaks  away  altogether,  and 
swims  off  as  a free  and  perfect  being. 

The  Salpce  are  found  in  all  seas,  but  most  plentifully  in  those  of  tropical  climates, 
which  are  often  filled  with  them  in  such  numbers  that  the  voyager  sails  for  days  through 
masses  of  these  little  gelatinous  creatures.  At  night  they  are  exceedingly  luminous  ; 
and  the  chains  of  the  associated  forms  especially  are  said  to  present  a beautiful  appear- 
ance. 

Sub-division  II. — Mollusca  Pkopek. 

Divisions. — In  the  great  sub-division  of  the  true  Mollusca , of  which  the  general 
structure  has  already  been  sufficiently  explained,  we  may  distinguish  five  great  classes,  of 
which  two  are  unprovided  with  any  distinct  head  ( Accphala ),  whilst  the  remainder  present 
| a head  furnished  with  organs  of  sense  (eyes,  tentacles,  &c.)  Of  tho  former,  which  art 
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always  furnished  with  a bi-valve  shell,  the  Palliobranchiala  are  distinguished  by  having 
no  special  breathing  apparatus  or  gill,  and  by  the  presence  of  a pair  of  ciliated  and  usually? 
spiral  arms  attached  to  the  sides  of  the  mouth  (Fig.  301),  the  action  of  which  carries  thet 
particles  of  food  towards  that  aperture  ; whilst  in  the  Lamellibranchiata , or  ordinary  bi-* 
valve  Mollusca,  these  arms  are  wanting,  and  the  respiratory  function  is  performed  byr 
laminae  gills. 

The  Cephalophorous  Mollusca  are  divided  into  classes  by  characters  derived  in  at 
great  measure  from  the  form  and  position  of  the  organs  of  motion.  Thus  the  Pteropodct 
are  small  Mollusks,  which  swim  freely  on  the  high  sea  by  means  of  a pair  of  fin-like> 


Fig.  301. — Lingula  anatina, 

Fig.  300. — Creseis  subulata.  showing  the  ciliated  arms. 

expansions  attached  to  the  sides  of  the  body,  at  or  near  the  head  (Fig.  300).  The  Gas- 
teropoda are  furnished  with  a fleshy  foot,  by  the  agency  of  which  they  creep  slowly 
along  (Fig.  284)  ; whilst  the  Cephalopoda  (Fig.  286)  have  a circle  of  arms  surrounding 
the  head,  with  which  they  not  only  crawl  upon  submarine  objects,  but  also  seise  their 
prey. 

Class  III. — Lamellibranchiata. 

Genexal  Characters. — The  Lamellibranchiate,  or  ordinary  Bivalve  Mollusca, 
are  usually  inclosed  within  a bilobed  mantle,  which,  however,  in  some  instances,  is 
entirely  closed,  with  the  exception  of  apertures  left  for  the  admission  of  the  water 
required  for  the  respiratory  process,  and  for  the  protrusion  of  the  foot  (Fig.  302).  In 
all  cases,  however,  the  two  sides  of  the  mantle  produce  a calcareous  shell,  which  is 
always  composed  essentially  of  two  valves  ; although,  in  some  instances,  they  undergo 
such  modifications  as  to  render  the  recognition  of  their  original  structure  almost  unre- 
cognizable. The  two  lobes  of  the  mantle  are  always  united  at  the  upper  part,  where 
they  are  also  attached  to  the  sac  inclosing  the  body  of  the  Mollusk.  At  this  part,  also, 
the  two  valves  of  the  shell  are  attached  to  each  other  by  a sort  of  hinge,  almost  always 
furnished  with  teeth,  which  fit  into  corresponding  cavities  in  the  opposite  valve,  and 
are  usually  provided  with  an  elastic  ligament,  which  unites  the  two  valves  along  the 
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hinge-margin,  and  with  an  internal  cartilage.  Tho  office  of  these  elastic  bodies  is  to 

a m f e a 


Fig.  302. — Anatomy  of  a bivalve  Mollusk  (Mactra). 
a,  shell-muscles ; b,  ganglia ; c,  heart ; d,  liver ; e,  mouth ; /,  labial  tentacles ; g,  foot ; 
h,  stomach  ; t,  intestine ; k,  anus ; m,  mantle ; n,  branchiae  ; o,  base  of  inhalent  siphon ; 
p,  base  of  exhalent  siphon. 

open  the  shell,  when  the  tension  of  certain  muscles,  hereafter  to  be  described,  is  relaxed. 
The  external  ligament,  being 
placed  in  such  a manner  that 
when  the  shell  is  closed  its 
elastic  fibres  are  doubled,  always 
tends  to  recover  a more  extended 
position  ; whilst  the  internal  car- 
tilage,  which  is  lodged  in  pits 
within  the  hinge-margin,  is 
compressed  by  the  closing  of  the 
•hell,  and  of  course  assists  in  Pholadomya  alba. 

opening  the  valves,  as  soon  as  the  pressure,  under  which  it  is  confined,  is  reduced 
below  its  elastic  force. 
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Each  valve  of  the  shell  is  usually  of  a very  oblique,  broadly-couical  form,  runnin 
up  to  an  obtuse  point,  called  the  umbo  or  beak  (Fig.  303).  This  is  the  first  formed  pa 
of  the  shell ; and  as  the  principal  additions  to  the  sizo  of  the  valves  are  made  by  tl 
free  margins  of  the  mantle,  it  always  retains  its  position  close  to  the  hinge.  The  she 
often  assumes  a somewhat  spiral  appearance,  especially  at  this  part ; and  in  some  cas< 
one  or  both  valves  exhibit  the  tendency  to  form  a spire  still  more  distinctly.  Tl 
position  of  the  umbones  generally  indicates  that  of  the  different  parts  of  the  shell  i 
relation  to  those  of  the  animal.  Thus  the  umbones  almost  invariably  reach  the  hingi 
margin  in  front  of  the  ligament  (see  Fig.  303)  ; so  that  the  portion  of  the  shell  towarc 
which  they  tend  is  the  anterior  ; the  opposite  portion  the  posterior  region.  The  lath 
is  generally  the  largest. 

The  interior  of  the  shell  is  marked  by  impressions  indicating  the  points  of  insertic 
of  the  muscles  (Fig.  304).  Of  these,  the  principal  are  the  impressions  of  the  adduct e 


Fig.  304.— Right  and  left  valves  of  Amphidesma,  showing  the  impressions  of  the  adductor  muscle 

the  pallial  line,  and  the  pallial  sinus. 


muscles  (Fig.  302,  d),  which  are  usually  two  in  number,  one  placed  in  the  posterior,  tb 
other  in  the  anterior  part  of  the  shell,  the  former  being  generally  the  largest.  Thea 
muscles  are  attached  to  the  interior  of  both  valves,  which  they  close  by  their  contrai 
tion.  A linear  impression,  running  from  one  of  these  impressions  to  the  other,  an 
called  the  pallial  line,  marks  the  position  of  the  muscular  margin  of  the  mantle.  It 
generally  more  or  less  parallel  to  the  margin  of  the  shell ; but  in  those  species  whicj 
possess  retractile  respiratory  siphons,  it  is  more  or  less  indented  at  its  posterior  portion 
forming  what  is  called  the  pallial  sinus;  and  the  depth  of  this  indentation  indicates  th 
length  of  the  retractile  siphons.  The  margins  of  the  shells  often  fit  each  other  exactly 
so  that  when  the  valves  are  closed  no  space  is  left ; but  in  many  cases  the  valves  an 
separated  at  one  or  both  ends  (Fig.  304).  The  shell  is  then  said  to  gape. 

When  we  look  at  the  animal  inclosed  in  this  shell,  we  find  that,  although  it  cen 
tainly  possesses  no  distinct  head,  its  mouth  is  easily  discernible  (Fig.  302),  and  is  alwajj 
turned  towards  that  part  of  the  shell  which  we  have  described  as  the  front.  This  behy 
the  anterior  portion  of  the  body,  it  follows  that  the  mantle  lobes  and  valves  are  placed 
upon  its  sides  ; whilst  we  shall  find  that  the  contrary  prevails  amongst  the  Palliobratt 
chiata,  in  which  the  valves  are  placed  upon  the  upper  and  lower  surfaces  of  the  animal 

Of  the  greatest  importance  to  the  existence  of  the  animal  is  the  power  of  introducim 
a stream  of  water  into  the  cavity  of  the  mantle.  This  not  only  serves  for  the  respirat 
tory  process,  but  also  conveys  to  the  creature  those  minute  particles  of  organic  mattc| 
of  which  its  food  consists.  In  the  species  with  a closed  mantle  two  apertures  are  seen  at 
the  posterior  portion  ; of  these,  one  serves  for  the  admission,  the  other  for  the  expulsion  c 
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i the  water.  In  a great  number  of  Mollusks  the  margins  of  the  apertures  are  continued  into 
tubes  or  siphons  (Fig.  302),  which  in  the  burrowing  species  are  often  of  great  length  (see 
»>  pig,  288).  In  some  cases  tho  two  siphons  are  united  so  as  to  appear  like  a double  tube. 
The  branchiae  usually  consist  of  a pair  of  laminae  placed  on  each  side  of  the  body,  and 
permeated  from  edge  to  edge  by  minute  tubes.  The  walls  of  these  tubes  are  composed  of 
minutely  reticulated  blood-vessels ; which,  according  to  Messrs.  Alder  and  Hancock,  pro- 
duce a texture  resembling  that  of  a sieve,  through  which  the  water  passes  into  the  tubes  by 
which  the  gill-laminae  are  permeated.  These  communicate  at  the  base  of  the  gill  with 
an  anal  chamber  placed  at  the  base  of  the  exhalent  siphon,  through  which  the  water, 

• which  has  passed  over  the  gills,  and  served  for  the  purpose  of  respiration,  is  conveyed 
, jut  of  the  body.  The  interior  of  the  siphons,  the  surface  of  the  gills,  and  that  of  the 
mantle,  are  all  covered  with  cilia ; and  it  is  by  the  action  of  these  microscopic  organs 
that  this  important  current  of  water  is  produced.  But  the  sieve-like  structure  of  the 
; gill-laminae,  assisted  by  the  cilia  with  which  they  are  clothed,  has  another  office  to  per- 
form besides  that  of  respiration : they  filter  the  water,  collecting  in  grooves  upon 
their  surface  all  the  minute  floating  particles  which  it  contained.  These  are  carried  by 
the  ciliary  action  to  the  edge  of  the  branchial  laminae,  which  is  grooved,  and  thence 
I conveyed  to  the  mouth.* 

The  mouth  is  furnished  with  one  or  two  pair-  of  labial  tentacles  (Fig.  302),  but  is 
I not  armed  with  teeth.  The  intestine  is  convoluted,  and  passes  through  the  heart. 
The  anus  opens  into  the  base  of  the  exhalent  siphon.  The  liver  is  always  voluminous. 
The  foot,  when  present,  is  usually  of  a tongue-like  form  ; it  varies  greatly  in  size,  and 
is  often  wanting,  especially  in  attached  shells.  In  some  cases  it  gives  rise  to  a byssus, 

: by  which  the  animal  fixes  itself  (see  page  412). 

Most  of  the  bivalve  Mollusca  are  furnished  with  auditory  vesicles,  inclosing  oto- 
lith.es.  They  are  generally  placed  close  to  the  ganglion  of  the  foot.  A few  also  possess 
• eye-like  organs,  placed  round  the  margins  of  the  mantle.  They  are  sometimes  very 
: numerous.  The  sexes  are  separate ; the  eggs  are  received  amongst  the  branchiae  of 
the  parent,  and  retained  there  until  the  young  have  attained  a considerable  development. 

The  Lamellibranchiata  are  all  aquatic  animals,  and  by  far  the  greater  part  of  them 
: inhabit  the  sea.  A few,  however,  are  found  in  fresh  water. 

Divisions. — The  classification  of  the  bivalve  Mollusca , here  adopted,  is  founded 
partly  upon  that  lately  given  by  Dr.  Gray,  in  the  Annals  of  Natural  History 
(May  1854).  That  gentleman  divides  the  Lamellibranchiate  Mollusca  into  two  prin- 
cipal groups,  or  orders  (sub-classes,  Gray),  distinguished  by  the  presence  or  absence  of 
i respiratory  siphons.  In  the  Asiphonala  ( Asiphonophora , Gray),  the  mantle  lobes  are 
■ free  for  the  greater  part  of  their  extent,  or  only  united  at  the  back  so  as  to  inclose  a 
separate  exhalent  aperture.  In  the  Siphonata  ( Siphonophora , Gray),  on  the  contrary, 
the  mantle  lobes  are  more  or  less  united ; and  the  respiratory  orifices  are  both  distinctly 
separated,  and  frequently  produced  into  long  siphons. 

Order  I. — Asiphonata. 

The  Asiphonate  order  of  bivalve  Mollusca  includes  some  of  the  most  important  of 
these  animals ; the  common  Oyster  and  the  ediblo  Mussel,  as  also  the  Pearl  Oyster, 
belonging  to  it.  The  first  is  the  type  of  tho  tribe  Ostracca,  characterized  by  having  a 

• For  further  particulars,  as  to  the  structure  and  action  of  the  branchiao  in  the  bivalve  Mollusoo, 
the  reader  may  refer  to  the  admirable  memoir  of  Messrs.  Alder  and  Hancock,  in  the  Annals  and  Mair 
of  Nst.  Hist,  for  Nov.,  1851. 
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more  or  less  orbicular  shell,  of  which  the  valves  are  unequal.  The  animal  reposes  on,  or 
adheres  by,  the  more  convex  of  its  valves.  The  mantle  of  the  animal  is  open 
throughout.  The  foot  is  sometimes  entirely  absent ; when  present,  it  is  small,  and 
usually  furnished  with  a byssus.  There  is  only  a single  adductor  muscle. 

The  common  Oyster  ( Ostrea  edulis ),  which  has  always  been  a great  favourite  with 
epicures,  both  ancient  and  modem,  is  found  in  great  abundance  in  many  parts  of  our 
seas.  They  live  in  vast  communities,  called  “ oyster  banks,”  each  individual  being 
attached,  by  its  left  or  convex  valve,  to  rocks,  or  other  submarine  objects.  They 
spawn  in  May  and  June.  The  fry,  called  “ spat”  by  the  fishermen,  consists  of  whitish 
gelatinous  masses,  in  which  the  young  Oysters  may  be  discerned.  These  soon  fix 
themselves  by  the  shell  to  some  object.  They  then  grow  rapidly  ; but  they  are  said  to 
occupy  four  years  in  attaining  their  full  growth.  The  “ native  ” Oysters  are  obtained 
from  artificial  oyster  banks,  formed  by  transporting  the  fry  to  shallow  tanks,  where 

their  food  being  present  in  great  abundance,  they 
thrive  and  acquire  a finer  flavour.  Many  other 
species  of  the  genus  Ostrea  are  eaten  in  different 
parts  of  the  world.  In  some  places  Oysters  grow 
in  such  abundance,  attached  to  one  another  in 
masses,  that  they  have  been  found  as  effectual  in 
preventing  the  inroads  of  the  sea  as  the  coral  reefs 
of  the  Pacific  Islands.'  One  of  the  most  singular 
species  is  the  Ostrea  crista-galli , or  Cock’s-comb 
Oyster  (Fig.  305),  inhabiting  the  Indian  Ocean. 

The  Oysters  possess  no  foot ; but  in  the  singular 
genus  Anomia,  which  is  nearly  allied  to  them,  a 
small  foot  makes  its  appearance,  and  takes  the  form 
of  a plug,  which  passes  through  an  aperture  in  one 
of  the  valves,  and  thus  attaches  the  creature. 

In  the  well-known  and  often  elegant  Pectens,  or  Scallop-shells  (Fig.  306),  the  foot 


Fig.  305.— Cock’a-comb  Oyster. 
(Ostrea  Crista-galli.) 


Fig.  306.— Peeten  opercularis.  Fig.  307.— Pearl  Oyster  ( Meleagrina  margaritifera )■ 


is  distinct  but  small,  and  is  sometimes  furnished  with  a byssus.  These  animals  are 
yety  abundant  in  some  localities ; and  some  of  the  larger  species,  such  as  the  1 ectm 
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maxtmus  and  P.  opercularts  (Fig.  306)  of  our  own  shores,  are  regarded  as  excellent 
eating.  Another  species  was  worn  by  pilgrims  to  the  Holy  Land ; it  has  received  the 
name  of  Pecten  Jacobeeu-s,  from  its  having  been  adopted  in  the  middle  ages  as  the  dis- 
tinctive cognisance  of  St.  J ames  of  Spain.  The  free  edge  of  the  mantle  in  the  Pectens 
is  furnished  with  numerous  bright  ocelli. 

The  tribe  of  Avieulacea  is  rendered  important  by  its  including  the  Pearl  Oyster 
amongst  its  members.  The  foot  in  this  tribe  is  small,  and  produces  a hyssus,  by  which 
the  animal  attaches  itself  firmly  to  submarine  objects.  The  mantle  lobes  are  free ; the 
shell  usually  oblique  and  somewhat  triangular,  with  the  valves  unequal,  and  the  hinge 
usually  without  teeth. 

Most  of  the  shells  of  this  tribe  are  pearly  in  the  interior ; and  as  the  true  pearls  are 
merely  morbid  growths,  they  may  all  produce  pearls  of  various  qualities.  The  forma- 
tion of  pearls  is  caused  by  the  introduction  of  irritating  substances,  such  as  grains  of 
sand,  between  the  mantle  and  the  shell.  The  irritation  causes  the  animal  to  cover  the 
obnoxious  object  with  layers  of  pearl,  which  generally  attach  the  foreign  body  to  the 
interior  of  the  shell.  The  Chinese  produce  pearls  artificially  by  placing  substances  in 
the  position  just  described ; and  we  have  seen  some  shells,  to  the  interior  of  which  small 
metal  images  were  attached  in  this  manner  by  the  pearly  secretion.  The  Pearl  Oyster 
(Mekagrina  margaritifera,  Fig.  307)  furnishes  the  finest  pearls ; and  the  shells  are  also 
imported  in  vast  quantities  ; the  inner  layers,  known  as  “ mother  of  pearl,”  being  used 
for  a great  number  of  omalnental  purposes.  The  Pearl  Oyster  is  found  in  various  parts 
of  the  Indian  and  Pacific  Oceans,  at  a depth  of  about  twelve  fathoms,  whence  they  are 
taken  by  divers.  The  most  celebrated  fisheries,  known  to  the  ancients,  were  those  of 
the  Persian  Gulf  and  Ceylon.  The  um- 
bones  of  the  Avieulacea  are  furnished  with 
dilated  lateral  plates  called  ears  ; these 
are  comparatively  small  in  the  Pearl 
Oyster,  but  in  the  curious  “ Hammer 
Oyster”  ( Malleus  vulgaris , Fig.  308),  an 
inhabitant  of  the  Indian  Ocean  and  the 
shores  of  Australia,  these  appendages 
attain  a great  length,  and  give  the  shell 
very  much  the  appearance  of  a hammer 
or  pickaxe.  The  Pinnce,  already  referred 
to  (p.  412),  also  belong  to  this  tribe.  Pig.  308. — Hammer  Oyster  ( Malleus  vulgaris). 

In  the  Arcacea  the  valves  of  the  shell  are  nearly  equal,  usually  thick,  aid  fur- 


Fig.  309. — Area  auriculata. 

ai3hcd  with  a long  row  of  similar  teeth  at  the  hinge  (Fig.  309).  The  adductor  muscles 
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are  two  in  number,  and  the  foot  is  large  and  often  furnished  with  a byssus,  and  the  mantle 
lobes  are  free  all  round.  The  Trigoniacea,  which  are  closely  allied  to  these,  have  the 
foot  long  and  bent,  serving  for  leaping,  and  the  hinge  furnished  with  but  few  teeth. 

In  the  Mytilacca,  of  which  the  common  Mussel  ( Mytilus  edulis)  is  a well-known 
type,  the  mantle  lobes  are  more  or  less  united,  having  two  siphonal  apertures.  The  foot 
is  furnished  with  a byssus,  by  which  the  animal  attaches  itself,  and  the  shell  is  closed 
by  two  adductor  muscles,  of  which  the  anterior  is  very  small.  The  valves  of  the  shell 
are  equal,  generally  of  an  elongated  oval  form,  covered  with  a thick  epidermis,  and 
usually  pearly  inside.  The  common  Mussel,  although  greatly  inferior  to  the  Oyster, 
is  consumed  in  great  quantities  as  an  article  of  food.  The  annual  consumption  in 
Edinburgh  and  Leith  alone  is  calculated  at  400  bushels,  each  of  which  is  supposed  to 
contain  1000  muscles.  The  consumption  for  baits  is  still  more  enormous  ; as  many  as 
between  thirty  and  forty  millions  being  employed  in  this  manner  in  the  Frith  of  Forth. 
At  certain  periods  Mussels  appear  to  have  a deleterious  effect  upon  persons  eating  them ; 
but  the  cause  of  this  has  not  yet  been  satisfactorily  made  out.  Most  of  the  Mytilacea 
conceal  themselves  by  burrowing  into  various  substances.  The  Lithodomi  perforate  solid 
rock,  corals  and  shells.  Some  species  make  use  of  the  byssus  to  spin  themselves  a sort 
of  nest.  They  are  generally  marine  ; but  the  common  Mussel  may  be  found  in  fresh 
water;  and  a singular  shell,  the  Dreissena  polymorpha,  which  has  recently  been  intro- 
duced into  this  country  from  the  neighbourhood  of  the  Black  Sea,  is  always  an  inha- 
bitant of  fresh  water. 

The  TTnionacea  are  all  inhabitants  of  fresh  water.  They  have  an  equivalve  shell, 
covered  with  a smooth  epidermis,  and  lined  with  pearly  matter.  The  margins  of  the 
mantle  are  free,  for  the  greater  part  of  their  extent,  united  between  the  respiratory 
apertures.  The  foot  is  very  large,  and  the  adductor  muscles  are  two  in  number.  Several 
species  of  this  tribe  are  found  in  this  country ; one  of  the  commonest  being  the  TJnio 


Fig.  310. — Unio  Pictorum. 


pictorwn  (Fig.  310),  so  called' from  its  shell  having  been  formerly  much  used  by 
painters  for  holding  their  colours.  All  the  species  furnish  pearls  of  inferior  quality ; 
and  one  species,  the  U.  margaritiferus,  an  inhabitant  of  the  mountain  streams  of  this 
country,  is  still  collected  for  the  sake  of  the  pearls  which  it  contains.  The  American 
species  are  very  numerous. 

Order  II.— Siphonata. 

The  first  tribe,  the  Chamacea,  includes  some  of  the  largest  of  molluscous  animals; 
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the  animal  of  the  Triducna  gigas  (or  Clam-shell),  weighing  sometimes  as  much  as 
twenty  pounds,  whilst  its  valves  occasionally  attain  the  enormous  weight  of  five 
hundred  pounds.  Smaller  specimens  arc  very  common  as  garden  ornaments.  Another 
well  known  species  is  the  Hippopus  maculatus  (Fig.  311),  which  is  frequently  employed 
in  the  manufacture  of  ornamental  articles.  The  shell  in  the  Chamacea  is  very  thick, 
usually  attached,  and  the  hinge  has  one  or  two  teeth.  The  mantle  is  closed,  with 
separate  siphonal  openings,  but  with  the  siphons  obsolete,  the  foot  very  small ; and 
there  are  two  adductor  muscles.  In  some  fossil  species  the  valves  axe  spiral.  The 
recent  species  inhabit  the  seas  of  warm  climates. 


Fig.  311.— Hippopus  maculatus.  Fig.  312. — Cardium  Junonae. 

The  Cardiacea  have  a thick,  closed,  equivalve  shell,  with  the  umbones  usually  bent 
round,  so  that  the  shell,  when  seen  from  either  extremity,  presents  a more  or  less 
cordate  appearance  (Fig.  312).  The  hinge  teeth  are  strong,  from  one  to  three  in  each 
valve : and  there  are  usually  one  or  two  smaller  teeth  on  each  side  of  the  hinge.  The 
mantle  lobes  are  closed,  the  foot  large  and  strong,  and  the  siphons  usually  short, 
although  in  some  species  they  are  as  long  as  in  the  following  tribe,  and  the  pallial  line 
in  these  cases  presents  a slight  sinuosity.  The  animal  possesses  two  adductor 
muscles. 

Many  of  these  shells  (of  which  the  common  Cockle,  Cardium  edule,  is  a well  known 
example),  are  elegantly  marked  with  radiating  ribs,  running  from  the  umbones  to  the 
free  margins ; and  in  some  cases  the  ribs  are  ornamented  with  spires  of  various  and 
singular  forms.  They  are  generally  active  animals,  springing  to  a considerable  height 
by  means  of  the  strong,  bent  foot.  They  usually  conceal  themselves  by  burrowing  in 
the  sand  or  mud.  In  a few  species  the  foot  forms  a creeping  disc.  The  common 
Cockle  is  eaten,  and  in  some  localities  forms  an  important  article  of  food ; but  it  has  but 
little  to  recommend  it. 

The  Veneracea,  forming  the  first  tribe  of  the  bivalve  Mollusks,  with  elongated 
siphons  and  a distinct  pallial  sinus,  resemble  the  Cardiacea  in  the  form  of  the  shell  and 
general  structure.  The  foot  is  usually  compressed,  broad,  and  somewhat  triangular, 
serving  principally  as  an  instrument  for  burrowing.  The  Veneracea  are  distinguished 
from  the  following  tribe  by  having  the  respiratory  siphonB  separate  ; at  all  events,  for 
the  greater  part  of  their  length.  This  group  includes  many  exceedingly  elegant  shells, 
the  exotic  species  especially  being  often  adorned  with  a most  charming  variety  of 
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iolour.  Some  species  are  also  ornamented  with  spines  (Fig.  313).  They  generally 

conceal  themselves  by  burrowing,  sometimes 
into  the  sand  and  mud  of  the  sea-bottom,  and 
sometimes  into  solid  rock.  The  principal  agent 
in  these  operations  is  the  foot. 

The  Pholadacea  are  distinguished  from  the 
preceding  tribe  by  having  the  siphonal  tubes 
united  through  the  whole  or  the  greater  part  of 
their  length  (Fig.  314).  Like  the  Verier  acea,  they 
are  all  burrowing  animals,  and  the  majority 
select  hard  substances,  such  as  rock,  wood,  &c., 
Fig.  313.— Cytherea  spinosa.  f0r  the  construction  of  their  burrows.  The  shells 

are  usually  of  an  elongated  form,  gaping  at  one  or  both  ends.  They  are  closed  by  two 


The  type 


Fig.  314. — Panopsea  australis. 

adductor  muscles.  The  foot  is  large  and  powerful,  and  the  mantle  is  closed, 
of  the  group  is  the  genus  PJiolas,  spe- 
cimens of  which  are  common  in  the 
chalk  rocks  of  the  south  of  England. 

They  are  furnished  with  accessory 
plates  on  the  back  for  the  protection 
of  the  dorsal  muscles.  Another  shell 
belonging  to  this  tribe  is  the  Solen,  or 
Razor-shell,  which  burrows  to  a con- 
siderable depth  in  the  sand.  They  are 
drawn  from  their  burrows  by  means 
of  a bent  iron,  and  are  said  to  be  very 
good  eating.  One 
of  the  most  cele- 
brated species  is 
the  Teredo  navalis, 
or  Ship-worm,  an 
animal  which  at- 
tains a length  of  one  or  two  feet,  and  often  does  immense  damage  by  burrowing  into 


Fig.  315.— Aspergillum  vaginiferum. 
a,  the  shell  complete  ; 6,-  the  perforated  diso. 
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timber.  In  the  year3  1731  and  1732,  it  excited  great  alarm  in  Holland  by  boring  into 
the  piles  which  assist  in  protecting  that  country  from  the  inroads  of  tho  sea.  It  is  a 
soft,  cylindrical,  and  somewhat  worm-like  animal,  furnished  with  a pair  of  small  shells 
at  its  anterior  extremity.  A still  more  singular  animal,  belonging  to  this  tribe,  is  the 
AspergiUum,  or  'Watering-pot  shell  (Fig.  315),  which  is  inclosed  in  a calcareous  tube, 
in  the  anterior  part  of  which  the  two  minute  valves  are  imbedded.  The  anterior 
extremity  of  the  tube  is  closed  by  a singular  perforated  disc  (Fig.  315,  b ),  and  the 
opposite  end  is  usually  ornamented  with  several  ruffle-like  bands. 

Class  IY.  — Palliobbanchiata. 

General  Characters. — The  animals  of  this  class  are  distinguished  from  the 
Lamellibranchiate  Mollusea  by  the  absence  of  any  special  branchial  apparatus,  the 

• respiratory  function  being  performed  by  the  mantle,  which  is  traversed  by  numerous 
blood-vessels.  They  are  also  characterized  by  the  possession  of  a pair  of  long,  ciliated, 
and  usually  spiral  arms,  the  analogues  of  the  labial  tentacles  of  the  ordinary  bivalves. 
The  action  of  the  cilia  with  which  these  are  clothed  produces  a current  in  the  water, 
that  carries  the  particles  of  food  to  the  mouth,  which  is  situated  close  to  their  base. 
From  the  presence  of  these  organs  the  class  is  often  termed  Brachiopoda. 

The  valves,  instead  of  being  placed  on  each  side  of  the  body  of  the  animal,  are 
situated  above  and  below  it ; so  that  they  are  called  dorsal  and  ventral,  instead  of  right 
and  left,  valves.  The  central  valve  is  usually  larger  than  the  dorsal,  and  projects 
beyond  it  at  the  beak,  where  it  is  generally  perforated  to  allow  the  passage  of  a mus- 
cular or  tendinous  peduncle,  by  which  the  animal  attaches  itself  (Fig.  316  a).  In  some 
cases  the  peduncle  is  wanting,  and  the  shell  is  then 
fixed  by  the  beak.  The  connexion  of  the  valves  is 
effected  by  a pair  of  teeth,  springing  from  the  ven- 
tral valve,  and  locking  into  corresponding  cavities 
in  the  dorsal  valve.  There  is  no  ligament,  and  the 
valves  of  the  shell  are  opened  and  closed  by  appro- 

• priate  muscles. 

The  arms  are  frequently  supported  upon  a cal- 
careous framework  or  skeleton  (Fig.  316  5),  attached 
to  the  interior  of  the  dorsal  valve ; this  usually 
forms  two  loops,  springing  from  the  neighbourhood 
of  the  hinge.  The  arms  appear  to  be  extensible  in  some  instances  ; but  in  others  they 
are  attached  to  the  internal  framework,  and  only  the  extremity  is  free. 

The  body  of  the  animal  only  occupies  a small  portion  of  the  cavity  of  the  shell 
dose  to  the  hinge  ; it  is  inclosed  within  a strong  membranous  partition,  in  the  centre 
of  which  the  mouth  is  seen.  The  intestine  is  convoluted,  and  the  liver  is  large  and 
granular.  All  the  Palliobranchiata  appear  to  possess  two  hearts,  each  composed  of  an 
auricle  and  a ventricle,  situated  in  the  neighbourhood  of  the  oesophagus  ; they  are  also 
1 furnished  with  a complex  system  of  vessels,  which  conveys  the  blood  to  the  organs  of 
the  body,  and  to  the  mantle,  where  it  is  exposed  to  the  influence  of  the  water. 

The  structure  of  the  shell  is  very  peculiar.  It  consists  of  flattened  prismatic  cells, 
arranged  in  an  oblique  direction  as  regards  the  surfaces  of  the  shell ; the  substance  of 
' the  shell  is  traversed  by  small  canals,  through  which  little  processes  of  the  outer 
layer  of  the  mantle  pass. 

These  animals  are  all  marine ; they  are  found  attached  by  the  peduncle,  which 


Fig.  316. — Terebratula  australis. 
a,  shell  closed,  showing  aperture 
b,  dorsal  valve,  with  framework. 
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passes  through  the  aperture  in  the  ventral  valve,  suspended  from  rocks,  corals,  and 
other  submarine  objects.  The  fossil  species  are  exceedingly  numerous,  especially  in 
the  older  strata,  in  some  of  which  they  are  the  principal  representatives  of  the  Mol- 
luscous type  of  structure. 

Divisions. — The  greater  number  of  the  species  of  this  class  are  fossil ; but  a good 
many  are  still  found  in  our  seas.  "We  may  distinguish  three  principal  groups  oJ 

families.  In  the'first,  the  Craniidcc,  the  ventral  valve  of  the 
shell  is  usually  adherent,  without  the  intervention  of  ij 
peduncle,  and  the  hinge  is  destitute  of  teeth.  The  interioj 
of  the  valves  has  a broad  granulated  border,  and  the  disc  ii 
marked  with  four  deep  muscular  impressions  (Fig.  317). 

In  the  second  group,  the  Terebratulidoe , the  beak  of  th< 
ventral  valve  is  pierced  with  a hole  for  the  passage  of  th< 
peduncle  (Fig.  316),  and  the  valves  are  united  by  a hinge 
This  family  includes  the  greater  part  of  the  species,  both  o 
recent  and  fossil  Palliobranchiata. 

In  the  third  group,  that  of  the  Lingulidce , the  animal  is  Attached  by  a peduncle  i 
but  this,  instead  of  passing  through  an  aperture  in  one  of  the  valves,  issues  from  thi 
interior  of  the  shell  between  the  umbones.  The  valves  are  nearly  equal,  homy,  am 


Fig.  317.— Crania  per- 
son ata. 


Fig.  318. — Lingula  anatina. 


flexible  ; and  the  peduncle  is  very  long.  The  best  known  species,  the  Lingula  anatit, 
(Fig.  318),  is  found  in  the  Eastern  Ocean. 

Class  V. — Pteropoda. 

General  Characters. — The  singular  little  animals  included  in  this  group  presem 
many  points  of  resemblance  with  those  of  the  following  class,  especially  in  their  youni 
state.  Hence  several  naturalists  have  united  these  animals  with  the  Gasteropoda  in 
single  class,  denominated  Cephalophora , or  head-bearers ; but  as  the  Pteropods  diffei 
greatly  from  the  other  Cephalophorous  Mollusea , we  have  preferred  leaving  them  as  an 
independent  group. 

They  are  all  of  small  size,  and  furnished  with  a pair  of  broad  flattened  fins  at  thi 
sides  of  the  head,  by  means  of  which  they  swim  with  tolerable  rapidity  through  thi 
open  sea.  They  are  inhabitants  of  the  ocean,  and  rarely  venture  near  the  shore,  excepl 
when  driven  from  their  favourite  haunts  by  high  winds ; on  the  high  sea  they  ofte^ 
abound  in  such  profusion  as  to  colour  the  surface  for  miles  together. 

The  claim  of  many  of  these  animals  to  the  distinction  of  possessing  a head,  i 
perhaps  a debatable  point ; for  a considerable  number  present  scarcely  any  traces  eithc 
of  eyes  or  tentacles  on  the  anterior  extremity  of  the  body.  In  other  cases,  howevei 
these  organs,  especially  the  latter,  are  perceptible.  The  ganglia  are  placed  below  th 
oesophagus,  the  supra-oesophagral  ganglia  being  represented  by  a slender  ring ; the; 
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all  possess  auditory  vesicles,  containing  otolithcs.  The  mouth  is  generally  unarmed, 
sometimes  furnished  with  sucking  tentacles,  hut  the  oesophagus  is  muscular,  and  the 
tongue  frequently  armed  with  teeth.  The  intestine  is  convoluted,  and  the  anus  usually 
opens  on  the  right  side  near  the  neck.  The  circulatory  system  is  very  incomplete  ; 
the  heart  is  composed  of  two  cavities,  and  the  respiratory  organs  are  either  external  or 
inclosed  within  a cavity  of  the  mantle.  The  foot,  which  is  such 
an  important  organ  in  the  following  class,  is  here  either  entirely 
wanting,  or,  if  present,  forms  only  a little  lobe  between  the  bases 
of  the  fins. 

Divisions We  distinguish  two  orders  of  Fteropoda,  charac- 

terized by  the  presence  or  absence  of  a shell. 


Order  I. — Gymnosomata. 

The  animals  of  this  order  are  distinguished  by  the  absence  of 
a shell,  and  the  distinct  separation  of  the  head  from  the  body.  The 
. akin  is  of  a firmer  texture  than  in  the  following  order,  where  it  is 
rprotected  by  a shell.  The  species  of  the  genus  Clio  (Fig.  319), 

• belonging  to  this  order,  are  found  principally  in  the  Arctic  and 
Antarctic  Seas,  where  they  occur  in  prodigious  numbers.  So  great, 
in  fact,  is  their  abundance,  that  although  they  do  not  exceed  an 
2 inch  in  length,  they  fhrnish  one  of  the  principal  sources  of  the 
nourishment  of  the  gigantic  Whales.  They  are  usually  of  a beautiful  blue  or  violet 
colour,  tinged  with  red. 

Order  II. — Thecosomata. 

The  Thecosomata  are  always  inclosed  in  a shell,  which  is  usually  very  delicate,  and 
: of  a glassy  transparency.  It  varies  greatly  in  shape,  its  simplest  form  being  triangular 


Fig.  319.— Clio 
australis. 


Fig.  320.  Pig.  321.  Fig.  322. 

Fig.  320. — Shell  of  Cleodora  pyramidata.  Fig.  821. — Hyalea. 

Fig.  322.— Eurybia  Gaudichaudii. 

(Pig.  320),  or  rather  pyramidal ; but  the  basal  portion  is  often  somewhat  globular,  and 
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adorned  with  two  or  three  projecting  angles  or  spines  (Fig.  321).  The  head  is  lea: 
distinctly  separated  from  the  body  than  in  the  Gymnosomata  ; the  foot  is  obsolete,  and 
the  respiratory  organs  are  inclosed  within  a cavity  of  the  mantle. 

Some  of  the  most  beautiful  and  best  known  species  belong  to  the  genus  Hyalea 

(Fig.  321),  so  called  from  the  glassy  tex- 
ture of  their  shells.  In  Eurybia  (Fig. 
322)  the  animal  and  shell  are  sub-globulai 
in  shape,  without  points  proceeding  froir 
the  latter.  In  a few  genera  the  shelh 
acquire  a spiral  form ; thus  in  Lvnacinc 
(Fig.  323),  a genus  of  minute  Mollusk 
found  in  the  Arctic  and  Antarctic  Seas,  the 
shell  resembles  that  of  a little  Nautilus  in  its  form  ; whilst  in  Spirialis,  it  forms  a little 
pointed  spire,  furnished  with  a minute  glassy  operculum. 


Fig.  323. — Limacina  rostralis. 


Class  VI. — Gasteropoda. 

General  Characters.— The  most  striking  characteristic  of  the  Gasteropoda  con 
sists  in  the  structure  of  the  locomotive  organ.  This,  which  is  well  shown  in  the 
common  Snails,  consists  of  a broad,  muscular,  disc-like  foot,  attached  to  the  ventral 
surface  (whence  the  name),  upon  which  the  animal  creeps  slowly  along  with  a sort  o: 
gliding  motion.  This  form  of  foot  is  presented  by  nearly  all  the  animals  referred  u 
this  class ; although,  in  a few  species,  it  is  so  greatly  modified,  that  at  the  first  glance  ij 
would  not  he  taken  for  the  same  organ. 

The  head  is  always  distinct,  usually  furnished  with  tentacles  and  eyes.  The  openin. 
of  the  mouth  is  placed  in  its  lower  surface ; it  is  often  furnished  with  a protrusibl 
proboscis,  and  armed  with  one  or  two  teeth  or  jaws  inserted  in  its  upper  part.  Thi 
lower  part  of  the  mouth  and  oesophagus  is  occupied  by  the  tongue,  a long  ribbon-shape! 
organ,  sometimes  longer  than  the  whole  body,  covered  on  its  upper  surface  with 
immense  number  of  minute  silicious  teeth,  which  are  employed,  with  the  assistance 
the  upper  jaws,  in  dividing  the  food.  The  arrangement  and  form  of  these  lingual  teeth 
as  they  are  called,  are  very  constant  in  the  different  groups ; they  have  been  latelt 
employed  as  valuable  characters  in  the  classification  of  these  animals.  The  linguq 
ribbon  is  rolled  up  posteriorly ; and  it  is  supposed  that  it  is  unrolled  and  brougb 
forward  by  degrees,  in  order  that  new  teeth  may  take  the  place  of  those  that  have  bee) 
abraded  by  use. 

The  intestinal  canal  is  usually  simple  and  membranous.  In  some  species,  howeven 
the  stomach  has  thickened  walls,  furnished  internally  with  homy  ridges  or  teeth.  Thi 
intestine  winds  amongst  the  other  viscera,  and  the  anus  is  situated  on  the  right  side  cj 
the  anterior  part  of  the  body.  The  liver  is  very  voluminous,  and  usually  envelop^ 
the  other  intestines ; and  nearly  all  the  Gasteropoda  possess  salivary  glands  in  thi 
neighbourhood  of  the  mouth. 

inspiration  is  generally  effected  by  means  of  branchiae,  placed  sometimes  on  thj 
surface  of  the  body,  but  more  commonly  in  a special  cavity  in  the  back  of  the  mantl 
the  aperture  of  which  is  situated  over  the  neck.  The  margins  of  this  aperture  are  ofte: 
produced  into  a siphon,  which  projects  over  the  head  of  the  animal ; the  water,  aft 
traversing  the  gills,  passes  off  by  a separate  aperture,  situated  on  the  right  side  of  th 
body : and  this  is  also  siphonate  in  some  instances.  The  branchiae  are  plumose  o 
branched  organs.  As  a general  rule,  only  those  of  the  right  side  are  developed;  but 
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ome  cases  the  animals  are  symmetrical  in  this  respect.  In  the  Land-snails,  and  a few 
resh-water  Mollusks,  the  respiratory  function  is  performed  hy  a pulmonary  sac. 


m vb  ab  b ov 


(I 


Fig.  324. — Anatomy  of  Turbo  Pica. 

foot ; o,  operculum ; t,  proboscis ; ta,  tentacula ; y,  eyes ; m,  mantle  opened  longitudinally,  to 
show  the  disposition  of  the  respiratory  cavity ; /,  anterior  border  of  the  mantle,  which,  in  its 
natural  position,  covers  the  back  of  the  animal,  leaving  a wide  slit  by  which  the  water  enters  the 
branchial  cavity ; b,  the  gills;  vb,  branchial  vein,  returning  to  the  heart,  c;  ab,  branchial 
artery ; a , anus  ; intestine  ; e,  stomach  and  liver ; ov,  oviduct.  On  the  upper  side  of  the  neck 
are  seen  the  cephalic  ganglion,  and  the  salivary  glands  ; and  at  d is  shown  a fringed  membrane, 
which  forms  the  lower  border  of  the  left  side  of  the  opening  that  leads  to  the  respiratory 
cavities. 


allowed  out  in  the  right  side  of  the  body  near  the  neck,  and  opening  externally  at  that 
nnt  by  an  aperture  which  the  animal  can  open  or  close  at  pleasure. 

The  heart  consists  of  two  chambers,  and  is  generally  placed  in  the  neighbourhood 
f the  branchiae.  The  blood  leaves  the  heart  by  a large  artery,  which  generally  soon 
ivides  into  two  branches,  one  running  to  the  head  and  anterior  part  of  the  body,  the 
ther  to  the  posterior  organs.  On  its  return  the  blood  does  not  appear  to  be  confined 
■ithin  true  veins  ; it  flows  through  the  interstices  of  the  organs,  and  is  at  last  collected 
ito  particular  canals,  by  which  it  is  conveyed  to  the  respiratory  organs,  whence  it 
asses  again  to  the  heart. 

The  nervous  system  varies  greatly  in  development,  and  in  the  arrangement  of  its 
arts ; but  in  all,  the  centre  is  formed  hy  an  oesophageal  ring  or  collar,  composed  of 
ivoral  ganglia  united  by  nervous  filaments.  The  supra-oesophageal  ganglia  are  some- 
lme3  distinct,  sometimes  fused  into  a mass  ; they  always  give  off  the  nerves  of  the 
fgans  of  sensation  situated  on  the  head.  The  ganglia  which  supply  nerves  to  the 
wt,  the  mantle,  the  intestines  and  other  organs  of  the  body,  are  connected,  by  means 
i nervous  filaments,  with  tho  ganglia  placed  below  tho  oesophagus.  Tho  organs  of  the 
5nses  consist  of  tentacles  of  very  various  forms : of  a pair  of  eyes,  placed  sometimes 
n the  head  itself,  sometimes  on  the  sides  of  the  tentacles,  or  supported  upon  separate 
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stalks ; and  of  a pair  of  auditory  vesicles,  containing  otolithes,  generally  placed  near 
the  base  of  the  tentacles,  and  either  immediately  in  contact  with  the  brain,  or  connected 
with  it  by  a short  nerve.  No  special  organs  of  smell  or  taste  have  been  detected  in  the 
Gasteropoda , although  we  may  infer,  from  the  discrimination  exercised  by  the  anima)H 
in  the  choice  of  their  food,  that  they  are  not  destitute  of  these  senses. 

The  general  form  of  the  body,  in  the  Gasteropoda,  is  very  characteristic  of  the  class. 
From  the  great  preponderance  of  one  side  of  the  body  over  the  other,  the  whole 
acquires,  during  growth,  a spiral  form ; and  it  is  only  in  some  naked  species,  and  in 
those  which  have  branchiae  equally  developed  on  both  sides,  that  we  find  the  body 
symmetrical.  The  shell  with  which  the  animals  are  furnished,  and  which,  as  in  the 
other  Mollusca,  is  secreted  by  the  edge  of  the  mantle,  partakes  of  this  form.  It  is  almost 
always  composed  of  a single  piece  (univalve),  and  usually  forms  a conical  tube,  twisted 
pirally  (Fig.  289).  This  tube,  however,  is  rarely  perfect,  the  inner  wall  of  each  whorl 
as  the  convolutions  of  the  spire  are  termed)  being  usually  formed  by  the  surface  of  the 
preceding  whorl,  which  the  animal  covers  with  a thin  coating  of  shelly  matter.  In 
the  majority  of  these  shells  the  spire  takes  an  oblique  direction,  so  that  the  shell  has  a 
pointed  apex,  and  goes  on  increasing  in  breadth  towards  the  lower  extremity  (Fig.  325). 
In  some,  however,  the  whorls  are  rolled  one  upon  another  in  the  same  plane,  producing  a 
discoid  shell  (Fig.  326) ; and  we  meet  with  every  possible  gradation  of  form  between 
the  extremes  of  obliquity  and  flatness.  In  Scalaria,  the  tube  of  the  shell  is  perfect, 

although  the  whorls  are  closely 
applied  to  each  other ; but  in 
Vermetus  and  some  others,  the 
shell  forms  a simple  more  or 
less  contorted  tube.  The  same 
thing  occurs  in  monstrous 
varieties  of  regularly  spiral 
shells ; and  a few  species  which 
inhabit  a spiral  shell  until 
they  attain  a certain  size, 
afterwards  add  to  it  by  form- 
ing a straight  tube  of  the 
diameter  of  the  aperture.  As 
the  right  side  of  the  Gastero- 
poda is  almost  always  the 
largest,  the  convexity  of  the 
spire  is,  of  course,  turned 
in  this  direction,  and  the 
shells  follow  the  same  rule.  These  normal  shells  are  called  dextral ; in  a few 
species,  however,  and  in  some  monstrosities  of  dextral  species,  the  spire  turns  in  e 
opposite  direction : these  are  called  sinistral  shells.  In  the  truly  spiral  shells, 
progressive  winding  of  the  tube  produces  a more  or  less  distinct  central  axis,  or  pill*r, 
called  the  columella , which  runs  from  the  base  to  the  apex  of  the  shell,  and  forms 
the  inner  margin  of  the  aperture  from  which  the  animal  protrudes  when  in  motion. 
This  pillar  is  usually  hollow,  and  terminates  at  the  base  of  the  shell  by  a small  opening, 
called  the  umbilicus.  The  margins  of  the  aperture  are  called  the  lips  ; the  outer  bp 
(labrum)  forms  the  convexity  of  the  shell ; the  inner  lip  [labium)  is  usually  formed  y 
columella,  and  is  hence  denominated  the  columellar  lip.  The  two  lips  are  sometimes  con 


Fig.  325.— Pirena. 


Fig.  326.— Ampullaria. 
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nuous,  but  more  commonly  separated  by  a notch,  which  is  often,  in  the  siphonatod 
jecies,  produced  into  a canal.  The  junction  of  the  outer  lip  with  the  preceding  whorl 
. also  frequently  marked  with  a notch,  for  the  reception  of  the  excurrent  siphon.  The 
uter  lip  is  frequently  reflexed,  or  furnished  with  spines  or  tubercles ; its  margin  is 
imetimes  turned  inwards,  and  both  lips  are  not  unfrequently  furnished  with  teeth  or 
iier  projections  on  the  inside.  The  last  whorl  of  the  shell  is  called  the  body  whorl , 

•om  its  receiving  the  body  of  the  animal  when  retracted.  The  remaining  whorls  * 
•rm  the  spire;  and  the  impressed  line  which  separates  the  whorls  is  the  suture. 

A great  number  of  the  Gasteropoda  close  the  aperture  of  their  shell  -with  a small 
omy  or  calcareous  plate,  called  the  operculum , which  is  attached  to  the  hinder  part  of 
le  foot,  and  is  drawn  into  the  mouth  of  the  shell  by  the  contraction  of  the  animal.  It 
seen  in  the  young  animal  whilst  still  in  the  egg ; and  this  forms  the  nucleus  of  all 
ubsequent  growth.  It  varies  greatly  in  its  form,  being  sometimes  composed  of  con- 
mtric  layers,  sometimes  spiral,  sometimes  oval  or  sub-circular,  with  the  nucleus  placed 


a a be 

.ug.  328. — Forms  of  opercula.  a,  spiral  [Turbo);  b,  lamellar,  with  marginal  nucleus  [Mur  ex)  ; 

c,  appendiculate  [Nerita). 

; one  side,  or  at  the  extremity ; sometimes  irregular  in  form,  or  furnished  with 
ropendages  (see  Fig.  328). 

Most  of  the  Gasteropoda  are  strictly  oviparous  animals ; but  a few  are  ovo-viviparous ; 
ie  eggs  being  retained  in  the  oviducts  until  the  exclusion  of  the  young,  and  even  until 
lese  have  attained  a considerable  development.  The  sexes  are  generally  on  separate 
idividuals,  hut  a considerable  number  are  hermaphrodites  ; these,  however,  require 
utual  impregnation  to  fertilize  the  ova.  The  orifices  of  the  generative  organs  are  usually 
t tuated  on  the  right  side  of  the  body,  in  the  neighbourhood  of  the  anus.  The  modo 
i which  the  ova  are  deposited,  and  their  arrangement,  have  already  been  briefly 
: jferred  to  (see  page  416).  The  young  Mollusk  is  always  provided  with  a shell  whilst 
i the  egg ; this,  however,  is  cast  off)  soon  after  hatching,  by  most  of  the  naked  species, 
k he  young  of  the  air-breathing  species  resemble  their  parents  in  every  respect  except 
'■  ze ; hut  those  of  the  branchiferous  species  are  furnished  with  a pair  of  fin-like  expan- 
.ons,  resembling  those  of  the  Pteropoda , by  means  of  which  they  swim  freely  through 
le  water. 

Divisions — The  Gasteropoda  may  be  divided  into  two  sub-classes,  the  Heteropoda 
nd  the  Gasteropoda  proper  ; the  former  including  only  a single  order,  whilst  the  latter 
re  divided  into  two  great  orders,  called  Branchifera  and  Pulmoni/era,  from  the  nature 
f their  respective  respiratory  organs. 

Sub-class  and  Order  I. — Heteropoda. 

General  Characters. — The  animals  of  this  group,  the  Nucleobranchiata  of  some 
! ttthors,  are  all  inhabitants  of  the  ocean,  where  they  swim  about  rapidly,  the  whole 
tructure  of  their  bodies  being  adapted  particularly  to  this  mode  of  existence.  The  foot, 
rhen  present,  is  converted  into  a broad,  flattened,  fin-like  organ  (Fig.  328),  furnished 
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■with,  a small  sucker,  by  which  the  animals  adhere  to  floating  sea-weeds.  The  whole 
body  is  usually  compressed;  and  it  is  by  the  fin-like  action  of  the  tad  that  the  crea- 
tures swim.  The  head  is  distinct,  and  usually  furnished  with  a pair  of  tentacles  and 

eyes ; the  mouth  is  gene- 
rally furnished  with  along 
proboscis.  In  the  typical 
forms,  the  intestines,  with 
the  heart  and  generative 
organs,  are  collected  into 
a mass  on  the  back  of  the 
animal ; this  is  inclosed  in 
a shell,  round  the  interior 
of  which  the  comb-like 

„„  „ . branchiae  are  situated. 

Fig.  329.— Cannana.  rm.  • i „ 

The  animals  are  usually 

of  a transparent  gelatinous  texture ; they  swim  with  the  back  downwards,  and 
appear  to  feed  upon  minute  marine  animals. 

Divisions. — In  the  Atlantidce  (Fig.  330),  the  shell  is  spiral,  and  large  enough  to 

contain  the  whole  animal  when  contracted ; and  the  gills 
are  contained  in  a regular  branchial  cavity.  They  often 
possess  a delicate  operculum. 

The  Fir  olid m are  either  entirely  naked,  or  furnished  withj 
a small,  conical,  keeled  shell,  which  incloses  the  intestina 
nucleus  (Fig.  329).  The  Firolee  are  destitute  of  a shell. 

The  Sagittidce  form  a third  small  family,  whose  title  tc 
this  position  is,  however,  by  no  means  certain.  They  arq 
little,  fish-like  animals,  furnished  with  one  or  two  pairs  oi 
fin-like  organs  on  the  body,  and  with  a broad  and  usuallj 
bilobed  caudal  fin  (Fig.  331).  The  head  is  distinct,  and  the  mouth  armed  with  severa 


Fig.  330.— Atlanta  Kerandreni. 


Fig.  331. — Sagitta. 


pairs  of  lateral  hook-like  jaws.  They  are  of  small  size,  and  swim  with  great  rapidity 
They  have  hitherto  been  found  principally  in  the  North  Sea  and  in  the  Mediterranean 
The  name  of  Sagitta,  given  to  these  animals,  refers  to  their  arrow-like  appearance. 


Sub-class  II. — Gasteropoda  proper. 


In  the  true  Gasteropoda , which  exhibit  the  structure  of  the  foot,  and  the  genera 
structure  of  the  body,  already  desoribed  as  characteristic  of  the  class,  we  distinguisl 
two  great  orders, — the  Branchifera,  furnished  with  gills,  and  the  Pulmouifera,  whicl 
respire  by  pulmonary  sacs.  Besides  this  important  difference  in  structure,  the  branch! 
ferous  Gasteropoda  pass  through  a distinct  larval  state  ; usually  issuing  from  the  ej 
in  a very  different  form  from  that  they  are  ultimately  to  assume,  as  already  descri 
at  page  439.  The  pulmoniferous  species  undergo  no  metamorphosis. 
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Order  II. — Branchifera. 

The  general  characters  of  this  group  are  given  above.  It  is  divided  into  two  sub- 
irders,  characterized  by  the  position  of  the  branchiae. 

Sub-order  I. — Opisthobranchiata. 

General  Characters. — In  the  animals  forming  this  sub-order,  the  branchiae  are 
lot  generally  inclosed  -within  a cavity  of  the  mantle,  but  more  or  less  exposed  on  the 
lack  or  sides  of  the  animal,  generally  towards  the  posterior  portion  ; and  the  auricle  of 
;he  heart,  which  receives  the  blood  from  the  gills,  is  placed  behind  the  ventricle.  All 
hese  animals  are  hermaphrodites  ; few  of  them  are  inclosed  in  a shell;  some  have  an 
..Eternal  shell,  but  the  majority  are  naked. 

Divisions.— This  sub-order  includes  two  principal  groups.  In  the  first,  the 
Teclibranchiata,  the  animals  are  generally  furnished  with  a shell,  and  the  branchiae  are 
covered  either  by  the  shell  or  the  mantle.  The  Bullidce,  or  bubble-shells,  have  a 
: lelicate  cylindrical  or  globose  shell,  which  is  more  or  less  inclosed  within  the  mantle ; 
;he  head  is  flat,  with  broad  tentacular  lobes  ; the  foot  is  large,  and  often  furnished  with 
.ateral  lobes,  which  the  animal  is  said  to  use  in  swimming ; the  gill  is  single,  placed 
on  the  right  side  of  the  back,  and  concealed  by  the  shell.  They  are  carnivorous  in 
:heir  habits,  and  are  furnished  with  a gizzard,  in  the  walls  of  which  several  calcareous 
'plates  are  imbedded. 

In  the  Aplysiadce  the  shell  is  either  absent  or  rudimentary.  The  animal  is  slug-like 
m its  form;  the  head  is  distinct,  and  furnished  with  tentacles  and  eyes,  and  the  sides  of 
. the  mantle  are  very  large,  and  reflected  upwards,  so  as  to  cover  the  back  and  branchial 
olume.  The  tentacles  are  turned  back  like  ears  ; whence  the  name  of  sea-hares  com- 
c monly  applied  to  these  animals.  They  live  upon  sea-weeds,  from  which  they  derive 
' their  principal  nourishment,  although  they  also  feed  upon  animal  substances.  When 
- alarmed  or  molested,  they  emit  a violet  or  reddish  fluid  from  the  mantle,  which  was 
tong  supposed  to  be  of  a poisonous  nature ; although,  according  to  recent  observations, 
t it  is  quite  harmless. 

The  Pleurobranchidce  are  also  usually  furnished  with  a shell,  which,  however,  is  often 
concealed  by  the  mantle ; the  foot  is  usually  very  large,  and  the  feather-like  gill  is 
concealed  between  a fold  of  the  mantle  and  the  foot.  The  shell  is  sometimes  limpet- 
like in  its  shape ; one  of  them,  inhabiting  the  Indian  and  Chinese  Seas,  is  commonly 
c known  as  the  Umbrella  shell.  The  Phyllididce  are  nearly  allied  to  these,  but  have  no 
shell,  and  the  branchiae  are  placed  on  both  sides  of  the  body,  beneath  a fold  of  the 
I mantle. 

In  the  second  great  group,  the  Nudibranchiata,  the  animals  are  shell-less,  and  the 
!- branchiae  are  placed  on  the  back  or  along  the  sides  of  the  body,  without  any  covering. 

■ These  animals  are  also  hermaphrodites.  These  elegant  and  delicate  little  creatures, 
which  are  often  adorned  with  the  most  pleasing  colours,  are  generally  found  near  the 
coasts,  crawling  upon  sea- weeds.  They  are  very  carnivorous  in  their  habits,  feeding  prin- 
’•  cipally  upon  zoophytes.  A most  admirable  monograph  of  the  British  species,  by  Messrs. 
' Alder  and  Hancock,  has  been  published  by  tho  Ray  Society.  The  Nudibranchiate 
' Molluaks  are  distributed  into  three  families.  In  the  JEolididcc,  tho  branchiae  are 
arranged  along  each  side  of  tho  back,  which  is  also  furnished  with  peculiar  appendages, 
into  which  processes  of  the  liver  and  stomach  pass,  and  tho  tentacles  are  not  retractilo. 
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rhesc  animals  generally  resemble  little  slugs,  with,  tufts  of  filaments  along  the  sides 


Fig.  332. — JEolis. 

(Fig.  332) ; but  some  species  present  a very  singular  appearance,  having  the  body  very 
slender,  and  the  gill  tufts  supported  at  the  extremities  of  lateral  foot- 
stalks  (Fig.  333).  The  Tritoniidce  often  resemble  the  preceding  in  ap- 
pearance, but  they  are  destitute  of  the  ccecal  prolongations  of  the  in- 
testines, and  have  the  tentacles 
sheathed  and  retractile.  The 
Doridce  are  generally  of  a 
broader  form  and  larger  size 
than  the  animals  of  the  pre- 
ceding families,  from  which 

FOTsterlaUCUS  the7  are  distinguished  by 

having  the  branchiae  placed  in  a circle  on  the  back,  generally 
towards  the  hinder  parts.  The  branchiae  are  elegant,  arborescent  organs  ; the  foot  is 
much  smaller  than  the  mantle. 

Sub-order  II. — Prosobranchiata. 

General  Characters. — This  sub-order  is  far  more  extensive  than  the  preceding, 
and  the  characters  by  which  it  is  circumscribed  are  far  more  distinct.  All  the  animals 
referred  to  this  group  possess  a shell,  within  which  they  can 
usually  retract  themselves  entirely  at  pleasure,  and  this  is 
almost  always  of  a spiral  form ; the  mantle  forms  an  arched 
chamber,  immediately  over  the  neck,  in  which  the  branchiae 
are  situated,  together  with  the  orifices  of  the  alimentary  and 
generative  organs ; and,  as  a necessary  consequence  of  this 
anterior  position  of  the  gills,  the  blood  flows  back  towards 
the  heart,  and  the  auricle  of  the  latter  organ  is  placed  in  front 
of  the  ventricle.  The  sexes  are  almost  always  distinct,  and 
nearly  all  the  species  are  marine. 

Divisions. — The  Prosobranchiata  may  be  divided  into 
three  principal  groups.  In  the  first,  the  Cirrhobranchiata , 
including  only  a single  family,  the  Dentaliidce , or  tooth-shells, 
the  animal  is  so  anomalous  in  its  form  that  it  was  placed 

by  Cuvier  and  other  observers  amongst  the  Annelides.  The  _ ^ 

shell  is  tubular,  gradually  tapering  from  one  end  to  the  ^tolium^wU^the  ante- 
other,  and  gently  curved  throughout  its  whole  length,  so  as  rior  part  of  the  mantle  | 
to  have  the  appearance  of  a miniature  Elephant’s  tusk  (Fig.  i,ranchi®,  with 

336) ; hence  the  commonest  species  (Bentalium  entalis)  is  popu-  the n lliem  ' 
larly  denominated  the  Elephant’s  tooth.  It  has  an  aperture  ’ 
at  each  end,  that  at  the  narrower  extremity  being  very  small.  The  animal  (Fig.  335)  in-  • 
habiting  this  shell  is  of  a cylindrical  form,  inclosed  in  a sac-like  mantle,  from  the  anterior  | 
extremity  of  which  the  tip  of  the  foot  is  protruded.  The  head  is  situated  at  the  middle  t 


Fig.  334.— Doris. 
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ot  the  upper  part  of  the  body,  and  on  each  side  of  it  are  the  symmetrical  cirrus-like 
branchiae.  The  anus  opens  at  the  posterior  part  of  the  body.  The  Dentaliida  are 


Fig.  336. — Dentalium,  with  foot  protruded. 


carnivorous,  feeding  upon  minute  marine  animals.  They  live  in  sand  or  mud,  in  which 
;hey  bury  themselves  by  means  of  the  foot.  A good  many  species  are  known,  of 
which  several  inhabit  the  British  seas. 

In  the  Cyclobranchiata  the  branchiae  are  ususually  placed  all  round  the  body,  in  the 
• space  between  the  margin  of  the  foot  and  the  mantle,  although  in  some  species  they  are 
: situated  in  a cavity  over  the  neck.  The  Patellidce,  or  Limpets,  may  be  considered  as 
.he  types  of  this  group  ; they  are  inclosed  in  a conical  shell  (Fig.  337),  the  interior  of 


Fig.  337.— Limpet  (Patella).  Fig.  338.— Chiton. 


r which  is  entirely  occupied  by  the  animal;  the  foot  is  very  large,  and  by  means  of  it 
he  Limpet  fixes  it3  little  residence  so  firmly  to  rocks  and  other  objects,  that  it  is  not  to 
n be  detached  without  great  difficulty.  They  feed  on  vegetable  matters,  and  occur  in 
r preat  abundance  in  many  situations  ; they  are  often  used  as  food  by  the  poorer  classes, 
and  are  also  collected  in  great  numbers  for  baits.  The  Chitonidcc  resemble  the  Limpets 
r .n  the  situation  of  their  branchiae  ; but  these  organs  only  run  round  the  posterior  part 
of  the  body.  The  shell  in  the  Chitons  (Fig.  338)  is  composed  of  eight  calcareous  plates, 
overlapping  one  another  at  the  edges,  and  united  by  a strong  leathery  mantle,  which 
?onn3  a border  all  round  the  shell.  They  adhere  to  rocks  like  the  Limpets.  Our 
British  species  are  all  small ; but  many  tropical  species  attain  a considerable  size,  and 
of  these  the  muscular  foot  is  often  eaten  by  the  natives  of  the  countries  in  which  they 
-occur. 

The  Pectinibranchiata  exhibit  the  characters  of  the  sub-order  in  their  greatest  per- 
fection ; the  branchiae  are  usually  single,  and  inclosed  in  a cavity  over  the  neck  of 
the  animal. 

The  Culyptrceida  have  a Limpet-like  shell,  which  is  usually  somewhat  spiral  at  the 
apex,  and  frequently  furnished  with  a sort  of  shelf  of  shelly  matter  in  the  interior. 
Ihey  appear  to  pass  a perfectly  sedentary  life,  attached  to  stones  and  rocks,  to  the 
- irregularities  in  the  surface  of  which  their  shells  usually  adapt  themselves.  In  the 
Haliotida  the  spiral  conformation  of  the  shell  goes  a little  further,  and  there  is  a per- 
foration or  notch  for  the  pa33age  of  the  anal  siphon  at  the  posterior  margin.  In  the  \ 
. * 
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common  Ear-shells  these  perforations  are  arranged  in  a row  along  the  back  of  the  shell 
The  animal  has  a short  muzzle  and  two  branchial  plumes.  The  Fissurellidce,  which  are 
nearly  allied  to  these,  have  a shell  closely  resembling  that  of  the  Limpet  in  form,  but 
perforated  at  the  apex  for  the  passage  of  the  anal  current. 

The  family  Ianthinidce  contains  a few  species  of  oceanic  Mollusca,  which  possess  a 
shell  almost  exactly  resembling  that  of  a common  Land-snail ; it  is  of  a delicate 
texture,  deep  violet  at  the  base,  and  with  the  spire  white.  The  animal  has  two 
branchial  plumes,  a muzzle-shaped  head,  with  tentacles,  but  without  eyes,  and  a very 
small  foot,  which,  however,  secretes  a remarkable  structure,  considered  to  be  the 
analogue  of  the  operculum.  It  consists  of  a large  raft,  composed  of  numerous  horny 
vesicles  filled  witn  air,  to  the  under  surface  of  which  the  animal  attaches  its  eggs,  and  thus 
flbats  about  at  the  surface  of  the  water,  being  supported  by  the  buoyancy  of  the  float. 
The  Ianthinidce  are  carnivorous  animals ; they  often  occur  in  vast  numbers  in  the 
Atlantic,  and  are  sometimes  driven  by  stress  of  weather  upon  the  southern  shores  of  our 
island. 

In  the  Naticidce  the  shell,  which  is  globular,  composed  of  few  whorls,  and  opening 
with  an  entire  aperture,  is  partially  inclosed  in  the  mantle ; the  foot  is  very  large, 
furnished  in  front  with  a broad  lobe,  which  conceals  the  head,  and  behind  which  the 
tentacles  rise.  The  mouth  has  a long  retractile  proboscis,  and  the  animals  are  carni- 
vorous in  their  habits.  They  are  all  marine.  In  the  Turbinidce,  the  shell  is  more  or 
less  conical  or  pyramidal,  generally  with  a distinct  umbilicus  (Fig.  289),  and  the 
aperture  is  closed  by  a spiral  operculum  (Fig.  328  a).  The  animal  has  a short  muzzle ; 
the  tentacles  are  long  and  slender,  with  the  eyes  supported  upon  short  footstalks  at 
their  bases  ; the  sides  are  frequently  furnished  with  tentacular  cirri,  and  the  branchial 
plume  is  single.  The  shells  are  generally  pearly  in  the  interior.  These  animals  are 
very  numerous,  and  widely  distributed ; they  are  all  marine,  and  feed  on  vegetable 
substances.  The  pyramidal  Trochi,  or  top-shells,  are  very  common  on  all  our  coasts. 
Nearly  allied  to  the  Turbinidce  are  the  Neritidce,  a small  family  of  Mollusks,  fur- 
nished with  a thick  and  somewhat  globose 
shell,  with  a small  spire  (Fig.  339),  and 
the  margins  of  the  aperture  turned  in  and 
toothed.  The  columellar  lip  has  a pro- 
jecting plate,  behind  which  the  inner  walls 
of  the  spire  are  removed;  so  that  the  inte- 
rior of  the  shell  presents  a simple  cavity. 
The  animals  have  a broad  foot,  a broad 
muzzle,  and  very  long  tentacles,  at  the 
base  of  which  the  eyes  are  placed  upon 
short  footstalks.  Most  of  them  are  marine; 
but  one  genus,  the  Neritina , inhabits  fresh 
water.  The  mouth  of  the  shell  is  closed  by  an  appendiculate  operculum  (Fig.  328  a). 

In  the  large  family  of  Turritellida,  the  shell  exhibits  a great  variety  of  form,  being 
sometimes  semi-globular,  with  a short  spire,  or  even  discoid,  and  sometimes  much 
elongated  and  tapering  gradually  to  the  apex.  The  aperture  is  entire,  and  closed  by  an 
operculum,  which  is  usually  horny  and  spiral.  The  animal  has  long  slender  tentacles, 
which  usually  bear  the  eyes  on  their  outer  surface,  at  or  near  the  base.  The  head  is 
generally  short  and  broad,  without  a proboscis,  and  the  rows  of  teeth  on  the  lingual 
ribbon  are  arranged  in  rows  of  seven. 
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Most  oi'  these  animals  are  marine,  but  several  genera  are  found  in  fresh  water ; of 
these  the  Paludina  vuipara , which  is  common  in  Britain,  is,  as  its  name  implies,  vivi- 
parous, the  young  being  hatched  and  retained  within  the  oviduct  until  they  have 
attained  a considerable  development.  The  Ampullarice  are  furnished  with  a long 
siphon.  They  also  inhabit  fresh  waters,  and  often  possess  beautiful  shells  (Fig.  326). 
The  common  Periwinkle  ( Littorina  littorea ) also  belongs  to  this  family.  In  the  genus 
Vermetus  and  its  allies,  the  whorls  of  the  spire  are  separated  for  the  greater  part  of 
their  length,  giving  the  shell  the  appearance  of  a twisted  tube ; from  this  circum- 
stance they  were  referred  to  the  Annelides  before  the  animal  was  known. 

The  Cerithiidce  have  an  elongated  spiral  shell,  with  the  outer  margin  of  the  aper- 

• ture  more  or  less  dilated,  and  the  base  produced  into  a slight  siphonal  canal  (Fig.  340). 
The  aperture  is  closed  by  a homy,  spiral 

. operculum.  The  animal  has  a short 

• muzzle,  and  long,  slender  tentacles, 
having  the  eyes  on  the  outside,  at  a 

i short  distance  from  the  base.  In  the 
Aporrhais  pes  pelecani,  the  margin  of  the 
aperture  is  much  dilated,  and  the  siphonal 
canal  very  distinct,  forming  a transition  to  the  next  family. 

The  animals  of  the  following  families  are  all  carnivorous  in  their  habits  ; they  have 
spiral  shells,  with  the  aperture  notched,  or  produced  into  a canal  at  the  anterior  extre- 

. mity.  They  are  all  furnished  with  a retractile  proboscis. 


Fig.  341.— Strombus. 


The  StrombidcB  have  the  o v lip  of  the  shell  much  expanded,  and  notched  in  the 
r neighbourhood  of  the  siphonal  canal  • the  operculum  is  elongated,  and  toothed  along 
the  outer  margin.  The  foot  is  narrow,  and  ill  adapted  for  creeping ; but  the  animals 
1 frre  active,  and  leap  well.  The  proboscis  is  long  and  thick ; the  eyes  large,  and 
1 supported  upon  long  stout  footstalks,  from  the  sides  of  which  the  short  tentacles  take 
t their  rise.  The  operculum  is  borne  upon  a curious  process  of  the  foot  (see  Fig.  341). 

The  dilated  margin  of  the  aperture  is  often  singularly  toothed,  or  furnished  with  largo 
■ spines,  as  in  the  well-known  Scorpion-shells  ( Pteroceras ).  The  Strombidce  feed  princi- 
pally upon  carrion,  and  many  of  them  are  of  large  size. 
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In  the  vast  family  of  Muricidce , the  outer  margin  of  the  shell  is  not  notched  near 
the  canal ; the  canal  itself  is  sometimes  produced  in  a line  with  the  axis  of  the  shell, 
and  sometimes  reflexed.  The  animal  has  a long  proboscis,  with  which  it  bores  through 
the  shells  of  other  Mollusca,  shortish  tentacles,  which  sometimes  hear  the  eyes,  and  a 
broad  foot  adapted  for  crawling.  The  Muricidce  are  all  marine,  predatory  animals. 
Their  shells  are  generally  ornamented  with  spines  (Fig.  292),  which  often  assume  the 
most  singular  forms.  Many  of  the  exotic  species  are  of  exceedingly  beautiful  colours, 
and  some  are  of  considerable  value.  The  large  Helmet-shells  ( Cassis ) are  much 
employed  in  the  manufacture  of  cameos ; some  of  the  species,  such  as  the  Whelks 
( Buccinwn ),  are  eaten ; and  it  is  supposed  that  the  celebrated  purple  dye  of  the  ancients 
was  obtained  from  some  Mollusk  belonging  to  this  family.  In  the  nearly-allied  family, 
Volutidce,  which  also  contains  many  elegantly-marked  shells  (Fig.  342),  the  outer 
margin  of  the  aperture  is  not  reflexed,  the  canal  is  reduced  to  a notch,  and  the  inner  lip 
is  plaited.  The  shell  is  more  or  less  enveloped  in  the  mantle ; the  foot  i3  broad,  and 
bears  no  operculum.  These  animals  resemble  the  Muricidce  in  their  habits  ; they  are 
found  principally  in  the  tropical  seas. 

The  beautiful  animals,  forming  the  family  Conidce , are  nearly  allied  to  the  preceding 
Their  shells  are  of  a reversed  conical  form,  becoming  broader  towards  the  apex,  the  spire 
being  often  quite  flat ; the  aperture  is  long  and  narrow,  and  the  operculum  is  very  small. 


The  teeth  on  the  lingual  ribbon  are  arranged  in  pairs, 
animals,  which  are  said  to  bite  severely  when  touched. 


These  are  exceedingly  predatory 
Many  of  the  shells  are  exceed  ( 
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iugly  elegant,  and  some  of  the  rare  species  have  realised  almost  fabulous  prices.  In  the 
Cyprceidtf,  one  species  of  which,  the  Cyprcea  tigris  (Fig.  343),  is  so  common  that  it  must 
be  familiar  to  every  one,  the  shell  presents  a very  different  appearance  at  different  ages. 
In  the  young  state  it  is  distinctly  spiral,  with  a plain  outer  lip  ; hut  as  it  increases  in 
age,  the  whorls  are  brought  into  the  same  plane,  and  in  course  of  time  the  spire  is 
usually  entirely  concealed.  At  the  same  time  the  outer  lip  becomes  thickened,  turned 
in  and  dentated,  producing  the  appearance  shown  at  Fig.  344.  The  animal  greatly 
resembles  that  of  the  Yolutidcc ; but  the  mantle  usually  covers  nearly  the  whole  of  the 
3hell,  and  deposits  upon  its  surface  the  enamel  which  contributes  so  much  to  the  beau- 
tiful appearance  of  these  shells.  The  Cypreeidee  are  found  in  great  abundance  in  the 
seas  of  the  tropical  parts  of  the  world ; many  of  them  are  much  sought  after  by 
collectors,  and  several  of  the  smaller  species  are  applied  to  ornamental  purposes  by  the 
natives  of  the  countries  where  they  are  found.  The  Cyprcea  moneta , or  Money-cowry, 

: stands  in  lieu  of  coin  with  the  negroes  of  "Western  Africa  ; and  other  species  are  made 
. use  of  in  the  same  way  amongst  uncivilized  people. 

Order  III Pulmonieera. 

The  Pu'moniferous,  or  air-breathing  Mollusca,  including  the  land  snails  and  their 
. allies,  are  distinguished,  as  we  have  already  stated,  not  only  by  the  structure  of  their 
respiratory  organs,  but  also  by  their  young  being  hatched  in  a form  closely  resembling 
that  of  the  parents. 

Divisions. — They  are  divided  into  two  great  groups,  the  operculated  and  the 
imperculated  Pulmonifera. 

The  opereulated  species  form  only  a single  family,  the  Cyclostomidce,  composed  of 
snail-like  animals,  with  thin  spiral  shells,  of  which  the  margins  are  usually  reflexed 
ail  round.  They  have  only  two  tentacles,  with  the  eyes  inserted  in  their  basal  portion. 
. The  Cyclostomidce , also,  differ  from  the  majority  of  the  Pulmonifera . in  being  unisexual. 

Of  the  inoperculated  section,  the  common  land  snails  may  be  taken  as  the  type, 
f They  form  the  family  Helicidce,  characterized  by  their  ample  external  shell,  within 
which  the  animal  can  retract  itself  entirely,  and  by  their  possession  of  four  tentacles, 
: upon  the  summits  of  the  longest  of  which  the  eyes  are  situated.  This  is  a very  extensive 
» family  of  herbivorous  Mollusks,  which  are  found  in  great  abundance  in  all  parts  of  the 
» world. 

The  Limacidce,  or  Slugs,  resemble  the  snails  in  the  form  of  the  body,  in  the  number 
and  structure  of  the  tentacles,  and  in  their  habits ; but  their  shell  is  very  small  or  rudi- 
mentary, and  usually  concealed  in  the  interior  of  the  mantle.  The  little  family  Oncidiidce 
consists  of  small,  slug- like  animals  (Fig.  345),  covered  with  a leathery 
mantle,  but  quite  destitute  of  a shell.  The  head  is  furnished  with  either 
two  or  four  tentacles.  They  are  generally  found  in  marshy  place 
; upon  aquatic  plants ; but  some  of  them  inhabit  the  sea-coast,  witlyn 
reach  of  the  waves.  They  are  mostly  inhabitants  of  warm  climates. 

In  the  Limnceidcc,  or  Pond  Snails  (Fig.  7),  the  shell  is  ample ; 
but  the  tentacles  are  only  two  in  number,  with  the  eyes  sessile  near 
their  bases.  The  shell  is  thin  and  horny,  with  tho  aperture  simplo  ; 
whilst  in  the  Auriculidce , which  frequently  inhabit  the  sea-shore,  the 
' shell  is  much  stronger,  with  the  margins  of  tho  aperture  thickened 
and  notched.  In  these  the  tentacles  are  also  two  ; but  the  eyes  are  situated  on  the 
head. 


345.  - 
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Class  VII. — Cephalopoda. 

General  Characters. — In  their  structure  and  habits  the  animals  forming  this 
class  present  a considerable  advance  upon  the  other  Mollusca — an  advance  so  great,  in 
fact,  that  by  several  zoologists  they  have  been  regarded  as  forming  a distinct  primary 
division  of  the  animal  kingdom.  This  view  is  supported  by  the  presence  of  a rudi- 
mentary cartilaginous  cephalic  skeleton  in  these  animals,  and  also  by  a peculiarity  in 
the  development  of  the  embryo,  which  is  not  effected  as  in  the  other  Mollusca. 

Their  most  striking  character  is  afforded  by  the  locomotive  organs,  which  consist  of 
a circle  of  tentacles,  or  arms,  arranged  round  the  head,  and  furnished  on  their  inner 
surface  with  numerous  sucking- cups,  which  enable  the  animal  to  take  a firm  grasp  of 
any  object  (Fig.  286).  By  means  of  these  arms  the  Cephalopoda  creep  along  the  bottom 
of  the  sea  with  the  head  and  mouth  downwards ; they  also  serve  for  the  capture  of  ; 
prey — these  animals  being  very  carnivorous  in  their  habits.  They  also  swim  rapidly 
by  the  expulsion  of  the  water  from  the  branchial  chamber. 

The  branchiae  in  the  Cephalopoda  are  placed  on  both  sides  of  the  body,  which  is  short,  j 
thick,  symmetrical,  and  not  rolled  in  a spiral  form.  The  shell  is  often  spiral ; but  the  i 
portion  inhabited  by  the  animal  is  divided  from  the  rest  by  a transverse  partition ; so 
that,  by  the  successive  growth  of  the  animal,  the  shell  acquires  a chambered  structure. 
The  body  is  inclosed  in  a sac-like  mantle,  which  is  open  in  front  on  the  ventral  surface 
for  the  passage  of  water  into  the  branchial  chamber ; this  is  again  expelled,  by  muscular 
action,  through  a separate  siphon,  placed  a little  in  advance  of  the  incurrent  orifice. 
The  gills  (Fig.  287)  are  plumose  organs,  formed  of  numerous  laminae  attached  to  the 
sides  of  a central  stalk,  through  which  the  blood  passes  to  them.  At  the  base  of  each 
gill  is  a pulsating  cavity,  which  drives  the  blood  through  these  organs  ; and  this  fluid  j 
is  received  in  another  cavity  on  its  return  from  the  gills,  and  by  the  contraction  of  this  | 
is  driven  into  the  central  heart. 

The  mouth  is  armed  with  a pair  of  powerful  horny  jaws,  presenting  a considerable  I 
resemblance  to  the  oeak  of  a parrot,  within  which  is  a fleshy  tongue,  part  of  which  is 
covered  with  recurved  spines.  The  intestines  are  convoluted,  and  the  anus  opens  into 
the  exhalent  siphon ; the  liver  and  salivary  glands  are  very  large. 

In  the  development  of  the  nervous  system  (Fig.  6),  the  Cephalopoda  exhibit  a great 
advance  upon  the  other  Mollusca.  The  cephalic  portion  is  very  large,  and  composed  of 
several  ganglia,  closely  united  together  ; the  oesophagus,  as  usual,  passes  through  the 
ring  formed  by  the  suboesophageal  ganglia.  The  brain  is  surrounded  by  a cartilaginous 
ring,  the  first  indication  of  an  internal  skeleton,  which  also  usually  gives  off  processes 
for  the  support  of  the  eyes.  The  latter  organs  are  of  large  size,  placed  on  the  sides  of 
the  head,  and  resemble  those  of  fishes  in  many  respects.  The  auditory  vesicles,  with 
their  otolithes,  are  also  imbedded  in  the  cartilaginous  ring.  Two  small  cavities,  in  the 
neighbourhood  of  the  eyes,  are  supposed  to  be  organs  of  smell ; and,  as  we  have  already 
seen  that  the  tongue  is  a fleshy  organ,  it  appears  probable  that  the  Cephalopoda  possess 
all  the  senses  in  a state  of  considerable  perfection. 

The  skin  is  generally  thick  and  leathery,  but  covered  with  a delicate  cuticle,  in 
which  numerous  cells  of  different  colours  ( chromatophora ) are  inclosed.  The  animal 
possesses  the  power  of  altering  the  position  of  these  cells ; so  that  the  tint  of  the  skin  is 
constantly  changing ; this  effect  continues  even  for  some  hours  after  death,  and 
furnishes  the  inhabitants  of  those  countries,  where  the  Cuttle-fishes  are  eaten,  an  exsel- 
lent  means  of  judging  of  the  freshness  of  the  fishmonger’s  commodities. 
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A peculiar  organ  possessed  by  many  Cephalopoda  is  the  ink-bag,  a small  pyriform 
3ac  inclosed  in  the  visceral  cavity,  which  secretes  a dark  brown  fluid  ; it  communicates 
oy  a duct  with  the  exhalent  siphon,  and  through  this  its  contents  may  be  discharged 
• nto  the  water,  which  is  thus  discoloured  for  a considerable  extent.  When  attacked, 
,he  animals  constantly  employ  this  artifice  to  facilitate  their  escape,  the  inky  secretion 
producing  a thick  cloud  in  the  water,  under  cover  of  which  the  Cuttle-fish  rapidly 
retreats  to  a safe  distance  from  the  object  which  has  excited  his  apprehensions.  This 
fluid  was  formerly  employed  in  the  arts,  and  gives  its  name  to  the  well-known  colour 
denominated  sepia  (Sepia,  a Cuttle  fish)  ; but  a considerable  portion,  if  not  the  whole, 
.of  the  article  sold  under  this  name  is  now  derived  from  other  sources.  It  is  remarkable 
that  the  ink-hags  of  Cuttle  fishes  are  often  found  preserved  in  a fossil  state,  although 
the  remainder  of  the  animal  is  reduced  to  an  almost  unrecognizable  form. 

The  Cephalopoda  are  all  unisexual  animals ; their  ova  are  usually  of  large  size. 
The  sexes  are  generally  very  similar  in  appearance ; but  in  some  species  males  of  a 
very  peculiar  form  have  been  observed,  which,  at  their  first  disco- 
very, were  regarded  as  parasitic  worms,  and  described  under  the 
generic  name  of  Hectocotylus.  They  are  worm -like  creatures,  furnished 
with  a double  row  of  sucking-cups,  wmch  give  them  a close  resem- 
blance to  a detached  arm  of  a perfect  animal.  On  the  surface  opposite 
to  these  suckers  they  are  provided  with  filamentous  branchiae  in 
lome  species;  but  these  are  wanting  in  others.  They  arc  generally 
’ound  adhering  to  the  siphon  of  the  female,  but  sometimes  attach 
ihemselves  to  the  arms  of  their  partner,  upon  which  they  creep  about 
cap  idly  by  the  assistance  of  their  suckers.* 

We  have  already  stated  that  a difference  exists  between  the  Cephalopoda  and  the 
'ther  Mollusca  in  the  mode  of  development  of  the  embryo.  In  the  latter,  the  entire 

■ :elk  becomes  converted  into  an  embryo  ; in  the  Cephalopoda,  on  the  contrary,  the  first 
•udiments  of  the  young  animal  make  their  appearance  at  a particular  portion  of  the 

surface  of  the  yelk,  so  that  the  development  of  the  embryo  takes  place  exterior  to  this 
- >ody,  which  gradually  disappears  as  the  young  Cephalopod  approaches  maturity. 

Bivisions. — The  Cephalopoda  are  divided  into  two  orders,  characterised  by  the 
i lumber  of  their  branchial  plumes,  of  which  there  are  either  one  or  two  on  each  side. 

Order  I. — Tetrabranchiata. 

General  Characters. — This  order,  which  includes  a vast  number  of  fossil 
arms  (Ammonites,  See.),  is  represented  in  our  seas  only  by  the  Nautili,  of  which  a few 
: pecies  still  inhabit  the  seas  of  tropical  regions.  They  are  all  inclosed  in  a shell, 
iivided  by  transverse  partitions  into  a number  of  chambers  (Fig.  347),  gradually 
r ncreasing  in  size  towards  the  mouth  of  the  shell,  where  a considerable  space  is  left 
or  the  habitation  of  the  animal.  As  the  latter  grows,  and  increases  the  size  of  its 
hell  in  the  usual  manner,  by  additions  to  the  mouth,  it,  at  the  same  time,  cuts  off  a 
lortion  of  the  space  it  formerly  occupied  by  a fresh  partition ; thus  adding  another 
harnber  to  its  residence.  The  partitions  are  traversed,  either  in  the  centre  or  close  to 
1 ho  wall  of  the  shell,  by  apertures,  through  which  passes  a vascular  siphuncle,  commu- 
licating  with  the  chamber  in  which  the  heart  lies.  The  remainder  of  the  chambers  is 

■ died  with  air.  In  the  recent  Nautili,  and  in  many  fossil  species,  more  or  less  allied  to 

• According  to  the  observations  of  H.  Miiller,  the  Hectocotylus  of  the  Argonaut  is  developed  in 
he  place  of  one  of  the  arms  of  the  male. 


Fig.  346. — Embryo 
of  a Cepnalopoa 
with  velk  sac. 
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these,  the  partitions  are  of  a plain,  cup-like  form,  with  the  concavity  directed  toward* 
the  mouth  of  the  shell ; but  in  many  fossil  forms  (such  as  the  Ammonites,  Fig.  348, 

and  their  allies)  the  partitions  are  folded 
towards  the  edges  into  various  singular 
forms;  and  as  the  thin  shells  of  these 
creatures  are  often  entirely  abraded,  so 
that  the  fossil  is  merely  a cast  of  the 
interior,  these  patterns  are  frequently 
very  distinctly  visible,  and  their  varia- 
tions then  atford  excellent  characters 
for  the  discrimination  of  the  species. 

The  animal  inhabiting  this  curious 
and  beautiful  shell  was  long  almost 
unknown,  and  our  knowledge  of  its 
structure  has  only  been  very  recently 
obtained.  It  is  completely  retractile 
within  the  mantle  ; its  head  is  sur- 
plus, with  the  animal.  rounded  by  a great  number  of  tenta- 

a tentacle.  cieSj  which  are  retractile  within  i 

sheathes;  and  instead  of  being  furnished,  as  in  the  ordinary  Cephalopoda , with  sucking- ; 
cups,  are.  slighly  annulated  (Fig.  347  a).  The  branchiae  are  four  in  number,  placed  j 
two  on  each  side  of  the  body. 

The  animal  of  the  Nautilus , the  only  one  with  which  we  can  now  be  acquainted, 
usually  creeps,  mouth  downwards,  along  the  bottom  of  the  sea  ; it  is  sometimes,  how- 


Fig.  347. — Section  of  IS 
a,  portion 


Fig.  348.— Ammonites  nodosus. 

ever,  dislodged  from  this  situation  by  storms,  when  it  has  been  seen  to  float  on  the 
surface  in  a reversed  position,  with  the  tentacles  expanded.  An  opinion  has  very  ( 
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generally  prevailed  that  this  was,  in  reality,  the  favourite  position  of  the  Nautilus , and 
that  its  chambered  shell  was  intended  to  give  it  the  buoyancy  necessary  for  this 
purpose.  This,  however,  is  contradicted  by  observation ; and  it  appears  that  the  empty 
chambers  only  serve  to  approximate  the  specific  gravity  of  the.  animal  as  nearly  as 
possible  to  that  of  the  medium  it  inhabits. 

Divisions. — The  Tetrabranchiate  Cephalopoda  form  two  families, — the  Nautilidce 
and  the  AmmoniticUe.  The  former,  which  includes  the  only  living  representatives  of 
the  order,  is  distinguished  by  the  simple  structure  of  the  partitions 
of  the  shell,  and  by  the  central  position  of  the  siphuncle.  The  shell 
is  sometimes  spiral,  as  in  the  Nautilus  (Fig.  347)  ; hut  then  always 
consists  of  but  few  turns ; sometimes  perfectly  straight  ( Orthoceras ), 
or  merely  twisted  at  the  apex  in  a crosier-like  form  ( Lituites , Fig. 
349).  In  the  Ammonitidce  the  partitions  are  bent  or  folded  into 
various  forms,  and  the  siphuncle  rims  along  the  outer  wall  of  the 
shell,  which  is  usually  spiral,  and  composed  of  numerous  whorls. 
Of  the  genus  Ammonites  (Fig.  348),  upwards  of  five  hundred  species 
are  known,  and  many  of  these  are  of  great  size.  In  some  cases, 
the  shells,  although  spirally  twisted,  have  the  whorls  separate ; in 


Fig.  349.— Lituites 
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Fig.  350. — Turrilites. 


'other  instances  {Baculites)  they  are  perfectly  straight.  The  genus  Ptychoceras  has  a 
; straight  shell,  doubled  in  the  middle,  with  the  two  parts  closely  applied ; whilst  in 
Turrilites  (Fig.  350),  we  have  a regular  screw-like  shell,  resembling  that  of  Turritella, 
amongst  the  Gasteropoda. 

Order  II.— Dibranchjata, 

General  Characters. — This  order,  which  includes  a great  number  of  living  as 

• veli  as  fossil  species,  is  distinguished  from  the  preceding 
1 n°t  only  by  the  possession  of  only  two  branchim,  but  also 

by  the  general  structure  of  the  body,  which  is  adapted 
■•especially  for  swimming  rapidly  through  the  water,  al- 
. though  the  animals  are  able  to  creep,  with  the  head  down- 
: vards,  upon  the  bottom  of  the  sea. 

The  shell  is  almost  always  internal,  frequently  rudi- 
mentary; and  when  external  is  never  chambered.  The  arms 

* are  only  eight  or  ten  in  number,  furnished  with  sucking 

; and  the  body  is  usually  provided  with  a pair  of  fins. 

Divisions. — The  Iiibranchiata  are  divided  into  two 
- principal  sections,  characterized  by  the  number  of  their  arms. 

The  Lecapoda  have  ten  of  these  organs,  of  which  two  (called  tentacles ) arc  usually 
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much  longer  than  their  fellows,  retractile,  of  a cylindrical  form,  flattened  and  provided} 
with  suckers  at  the  extremity.  Of  these,  the  Spiralidce  appear  to  make  the  nearest* 
approach  to  the  animals  of  the  preceding  order,  as  they  are  furnished  with  a chambered 
shell  (Fig.  351),  which,  however,  is  almost  entirely  concealed  within  the  body.  These* 
animals  inhabit  the  seas  of  the  warm  parts  of  the  world,  apparently  in  great  abundance* 
as  their  shells  are  cast  upon  the  shore  in  profusion ; nevertheless  the  structure  and} 
habits  of  the  animal  are  almost  unknown. 

In  the  remaining  families  the  shell  is  entirely  inclosed.  In  the  Sepiidce  it  forms 
a broad  calcareous  plate,  terminating  in  an  imperfectly  chambered  apex.  The  shell  o| 
one  species,  the  Sepia  officinalis , is  the  well-known  Cuttle-fish  bone  of  the  shops ; iii 
was  formerly  employed  in  medicine,  but  is  now  principally  used  as  pounce.  The  bodies 
of  these  animals  are  usually  of  a somewhat  ovate  form,  and  the  fins  run  along  the  whole) 
length  of  the  sides  of  the  body  (Fig.  352). 

In  the  Loligidce  ( Oalamaries  or  Squids ),  which  are  nearly  allied  to  the  preceding,  the* 
body  is  almost  always  of  an  elongated  form,  and  the  fins  are  broad,  and  confined  to  tha 


Fig. 353. 
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Fig.  352.— Sepia  Hieredda.  Fig.  354.— Chiroteuthis  Bonellii. 

apex  of  the  body.  The  shed  is  represented  by  a homy  plate  (Fig.  353),  which,  from  its 
consisting  of  a central  shaft  and  two  lateral  expansions,  has  received  the  name  of  the 
pen.  These  animals  are  exceedingly  active,  and  swim  well.  Their  arms  are  frequently 
of  considerable  length,  the  tentacular  arms  especially,  which  in  the  genus  Chtrofetdkii 
(Fig.  354)  attain  no  less  than  six  times  the  length  of  the  body.  They  are  found  com- 
monly in  all  seas.  The  common  British  species  ( Loligo  vulgaris)  is  often  thrown  upon 
the  beach  after  high  winds ; and  this  and  other  species  are  much  employed  as  baits  in 
various  fisheries. 
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In  the  fossil  family  Belemnitida,  the  structure  of  the  internal  shell  is  far  more 
implicated.  In  its  general  form  (Fig.  355)  it  resembles  the  pen  of  the 
slamaries,  forming  a broad  corneous  plate,  which  terminates  posteriorly  in  a 
gularly  chambered  conical  shell  (the  phragmocone ),  which  is  furnished 
ith  a distinct  siphuncle.  At  its  lower  extremity,  the  phragmocone  is 
.serted  into  the  base  of  a firm,  solid,  cylindrical  sheath,  which  evidently 
■rves  to  protect  the  phragmocone  from  injury  when  swimming  backwards, 
rom  this  provision  it  has  been  concluded  that  the  Belemnites  lived  in  the 
ighbourhood  of  the  shores,  where  they  would  he  in  constant  danger  of 
iming  into  collision  with  fixed  objects.  From  impressions  of  these  soft 
limals,  which  have  been  preserved  in  some  fine  grained  strata,  it  appears  that 
ey  closely  resembled  the  Loligidce  in  form ; their  arms  were  furnished  with 
ws  of  sharp  hooks. 

The  Octopoda  are  distinguished  by  the  possession  of  only  eight  arms, 
ithout  the  retractile  tentacular  arms  of  the  true  Cuttle-fishes;  they  are 
it  rarely  furnished  with  fins.  The  Octopodidce  are  naked  animals,  with 
•arcely  any  trace  even  of  an  internal  shell.  The  arms  are  united  at  the 
se  by  a broad  membrane,  which  appears  to  be  of  great  service  to  the 
.imals  in  swimming.  They  are  exceedingly  active  and  voracious,  preying  Fig.  355. 
th  avidity  upon  Crustacea  and  fishes.  To  this  family  belongs  the  common  Belemnite. 
xmlpe”  of  the  Mediterranean  (Fig.  356),  which  is  a regular  article  of  food  in  the 
ath  of  Europe.  The  Octopodidce  not  unfrequently  attain  a considerable  size. 
•.  Sander  Eang  mentions  one,  which  he  saw,  of  the  size  of  a large  cask.  The  tales  of 
vigators  attribute  still  larger  dimensions  to  some  of  these  animals,  which  have  been 
id  to  possess  arms  of  thirty,  or  even  sixty,  feet  in  length.  From  the  same 
: thorities  it  would  appear  that  these  giants  have  a mischievous  and  very  disagreeable 


Fig.  356.— Poulpe  (Octopus  vulgaris). 

>pensity  for  embracing  any  passing  boat,  with  their  enormous  arms,  and  dragging  it 
wn  into  the  deep.  To  ridicule  this  idea,  Denys  de  Montfort  has  represented  one  of 
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these  monsters  in  the  act  of  ingulfing  a three-master,  an  arm  being  twisted  roanu 
each  of  the  masts,  and  reaching  nearly  to  the  top  ! The  Kraken  of  Scandinavia^ 
superstition  appears  to  be  a still  more  exaggerated  representation  of  one  of  theB> 
animals.  Its  existence  was  gravely  alleged  by  Pontoppidan  as  the  cause  of  the  occa* 
sional  disappearance  of  islands ! 

The  Argonautidce  are  furnished  with  an  external  shell,  the  texture  of  which  ha| 
obtained  for  it  the  name  of  the  Paper  Nautilus,  These  animals  are  remarkable  fo# 
having  two  of  the  arms  dilated  into  broad  plates,  by  the  expansion  of  which,  whe» 
floating  at  the  surface  with  its  shell  reversed,  the  ancients,  and  many  of  the  modems* 

have  supposed  that  tht 


Fig.  357.— Argonauta  Argo  swimming. 


Argonaut  sailed  gently 
along  in  his  fragile  boat! 
on  the  surface  of  th^ 
summer  sea.  This  notion 
consecrated  as  it  is  b' 
poetical  usage,  proves  t( 
be  entirely  incorrect.  Th^ 


Argonaut  uses  its  dilated  arms  to  grasp  its  shell,  whilst  swimming  backwards,  like  thu 
other  Cephalopods,  by  the  expulsion  of  water  from  its  branchial  chamber  (Fig.  357)  | 
these  organs  also  appear  to  secrete  the  shell,  which  is  not  attached  to  the  body  of  thi 
animal.  The  male  Argonaut  is  not  provided  with  a shell. 


"We  have  thus  traced,  as  fully  as  our  space  would  permit,  the  leading  characteristic! 
of  the  vast  and  varied  series  of  Invertebrate  animals.  Throughout  the  classification 
adopted  we  have  endeavoured  to  represent,  as  nearly  as  possible,  the  generally - 
received  views  upon  this  branch  of  Natural  History,  deeming  that  in  a work  of  this 
nature,  intended  for  popular  instruction,  it  would  be  more  serviceable  to  furnish  the 
reader  with  an  intelligible  account  of  the  views  generally  admitted,  than  to  run  the 
risk  of  communicating  erroneous  notions  by  adopting  the  new  and  imperfectly  deve- 
loped views  which  must  necessarily  prevail  during  the  transition  state  of  any  depart- 
ment of  science.  For  this  reason  we  have  retained  the  division  of  Radiated  animals, 
although,  as  we  have  already  stated  (page  86),  the  views  of  naturalists  regarding 
these  creatures  are  in  a very  unsettled  state.  The  study  of  these  animals  is  attended 
with  great  difficulties.  The  very  nature  of  many  of  them  is  but  little  known ; and  wc 
cannot  expect  that  any  satisfactory  results  will  be  attained  until  our  knowledge  oi 
their  structure,  and  especially  of  their  development,  shall  have  made  a vast  advance. 

As  it  is,  however,  the  classification  of  the  lower  animals  has  made  a great  advance 
of  late  years.  The  division  Radiata  of  Cuvier  ineluded  a heterogeneous  assemblage  ol 
animals  ; and,  in  fact,  with  that  Zoologist  and  his  successors,  served  as  a repository  for 
anything  that  could  not  easily  be  placed  elsewhere.  Since  the  days  of  Cuvier  many 
of  these  creatures  have  been  referred  to  more  suitable  positions.  The  entire  series 
of  intestinal  worms,  as  well  as  the  Rotifera , have  been  removed  to  the  Articulate. 
and  the  Bryozoa  to  the  Mollusca ; whilst  the  entire  division  of  the  Protozoa  is  a 
dismemberment  of  the  Cuvierian  Radiata.  The  animals  still  left  in  the  Radiate 
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division  are  the  Acalephce,  the  Polypes  (except  the  Bryozoa ),  and  the  Eohinodormata  of 
Cuvier ; but  the  differences  between  the  last-named  class  and  the  other  Radiata  are 
t exceedingly  great. 

An  apparently  advantageous  alteration  in  the  classification  of  these  animals  has 
been  proposed  by  Leuckart  and  Huxley.  These  Zoologists  separate  the  Cuvierian 
Acalephce  and  Polypes  from  the  Echinodermata , thus  forming  with  them  a group  which  the 
former  denominates  Ccelenterata,  from  the  structure  of  the  alimentary  organs ; the  latter,  . 
Hematophora,  from  the  presence  of  thread-cells  in  the  skin.  According  to  Leuckart, 
this  group  may  be  divided  into  three  classes,  one  of  which  is  composed  of  the  Hydroid 
Polypes,  the  Discophora  and  the  Siphonophora  ; the  second  of  the  Asteroid  and  Helian- 
thoid  Polypes ; whilst  the  third  includes  the  Ctenophora.  The  Echinodermata  must 
then  be  regarded  as  very  aberrant  forms  of  the  Helminthoid  section  of  the  Articulated 
division ; this  at  least  is  Mr.  Huxley’s  view ; Professor  Leuckart  has  not  told  us  what 
he  proposes  to  do  with  the  remainder  of  the  Radiata. 

Of  the  unicellular  constitution  of  the  Protozoa,  considerable  doubts  are  now  being 
raised ; and  it  seems  difficult  to  reconcile  the  varied  functions  performed  by  these 
6 microscopic  creatures,  with  their  supposed  simplicity  of  structure.  Hitherto,  however, 
authors  have  generally  confined  themselves  to  the  expression  of  doubt ; and  no  satis- 
factory theory  with  regard  to  the  constitution  of  these  living  atoms  has  yet  been  put 
forward. 

There  are  two  phenomena,  or  rather  two  modifications  of  the  same  phenomenon,  to 
which  we  must  refer  in  this  place,  as  they  are  exhibited  by  members  of  all  the  Inverte- 
brate groups  of  animals.  These  are  gemmation,  and  the  so-called  “ alternation  of 
■generations ?’  the  latter  being  only  a peculiar  modification  of  the  former. 

In  ordinary  gemmation,  the  original  individual  produces  buds  which  gradually  assume 
:the  form  of  their  parent,  and  are  then  either  thrown  off,  to  lead  an  independent 
existence  (as  in  the  Hydra),  or  retained  in  more  or  less  intimate  connexion  with  the 
parent  (as  in  the  compound  Polypes  and  Bryozoa).  "We  have  here,  then,  an  “alterna- 
tion,” not  of  “ generations,”  but  of  “ reproductions ;”  the  ovum  producing  a single 
: animal,  which  produces  others  exactly  resembling  itself  by  a division  of  its  own  sub- 
stance ; and  all  these  are  equally  capable  of  both  sexual  and  gemmiparous  reproduction. 

The  process  by  which  the  “ alternation  of  generations”  is  effected,  differs  in  nothing 
- from  ordinary  gemmation  ; but  the  result  of  the  process  is  somewhat  different.  In 
i the  cases  to  which  this  name  has  been  applied,  the  individuals  produced  by  gem- 
b imparity  differ  more  or  less  from  their  immediate  parents ; the  functions  of  sexual  repro- 
I duction  are  confined  to  them,  and  the  ova  which  they  produce  give  rise  to  gemmiparous 
individuals.  There  is  consequently  no  such  thing  in  nature  as  an  “ alternation  of 
: generations and  the  phenomenon  which  has  been  so  denominated  consists  simply  in 
• an  alternation  of  gemmiparous  and  sexual  reproduction,  in  which  the  offspring  of  the 
former  process  differs  more  or  less  from  that  of  the  latter. 

The  observation  of  these  phenomena  has  introduced  considerable  difficulty  into  the 
realization  of  the  idea  of  no.  individual  animal.  We  cannot  regard  every  independent 
animal  form  as  an  individual  animal,  since  we  know  that  many  of  them  occur  as 
successive  phases  in  the  development  of  particular  species  ; and  on  the  other  hand,  it 
is  by  no  means  easy  to  conceive  that  these  active,  independent  beings,  are  merely  com- 
ponent parts,  or  organs,  of  a composite  individual.  Yet  this  appears  to  bo  the  only 
satisfactory  mode  of  explaining  the  phenomena  in  question ; and  we  must  therefor* 

' regard  the  whole  of  the  forms  produced  from  a single  ovum,  until  the  progeny  of  that 
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ovum  produce  ova  m their  turn,  as  so  many  manifestations  of  the  life  of  an  individu4 1 
animal.  The  sum  of  these  manifestations,  therefore,  makes  up  the  life  of  the  animal)  r 
It  has  been  proposed  to  employ  the  term  zooid,  to  indicate  the  separate  manifestation! 
which,  when  put  together,  constitute  the  zoon,  or  animal  individual.  The  German 
naturalists  have  applied  the  term  nurses  (antmeri)  to  the  gemmiparous  zooids. 

This  view  may  perhaps  he  rendered  clearer  by  a comparison  of  the  phenomena  wit; 
those  of  the  metamorphosis  of  insects.  In  the  latter  the  egg  produces  a sex-less  indifc 
vidual  (larva),  which  undergoes  certain  changes  before  attaining  its  reproductive  form! 
but  during  the  whole  of  these  transformations  it  still  retains  its  perfect  individuality 
But  if  each  larva  gave  rise  to  one  or  more  sexual  forms  by  gemmation,  we  should  hav* 
a case  of  “ alternate  generation  and  this  really  takes  place  in  the  Aphides  (p.  164'; 
if  we  may  regard  the  viviparous  specimens  as  gemmiparous  larval  forms. 

These  phenomena  present  very  different  degrees  of  complication  in  different  specie)] 
of  animals.  Thus  the  individual  Salpa  (p.  239)  consists  of  two  zooids,  one  oviparous) 
the  other  gemmiparous ; the  Medusce  exhibit  a greater  complication,  the  polypes  prods 
from  their  ova  often  producing  other  polypes  by  ordinary  gemmation,  from  which  ses 
Medusce  again  take  their  rise  (see  pp.  68,  69).  The  Cestoid  worms  also  consist  of  two 
sets  of  zooids ; the  embryo  is  a cystic  worm,  always  furnished  with  a head,  and  of 
producing  several  heads  by  gemmation;  each  head  afterwards  produces  a series  oi 
sexual  zooids  by  gemmation,  which  together  form  the  ordinary  Tape- worm  (seep.  88) | 
In  some  Trematode  worms  the  individual  consists  of  three  zooids : the  free-swimr 
embryo  (1)  produces  a sac-like  body  (2)  by  internal  gemmation  ; and  this  in  like  mannea 
gives  rise  to  a number  of  germs,  which  are  converted  directly  into  the  sexual  zooid  (2).| 
In  the  Aphides,  as  many  as  eleven  consecutive  series  of  gemmiparous  zooids  have  beeq 
observed  to  intervene  between  two  periods  of  sexual  reproduction. 

"We  trust  that  these  remarks,  brief  as  they  are,  may  suffice  to  furnish  the  reader 
with  a tolerably  clear  notion  of  some  of  the  most  interesting  phenomena  in  the  Natural 
History  of  the  lower  animals, — phenomena,  the  correct  comprehension  of  which  is  of 
the  greatest  importance  to  the  student  of  Zoology. 
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DIVISION  V— VERTEBRATA. 

General  Characters. — In  the  preceding  volume  we  have  traced  the  general 
characters  and  classification  of  the  four  great  groups  of  Invertebrate  Animals ; there 
remains  only  the  fifth  and  highest  division  of  the  Animal  Kingdom,  the  Vertebrata, 
■ including  perhaps  fewer  species  than  some  of  the  preceding  divisions,  hut  calling  for  a 
: greater  share  of  our  attention,  both  from  its  numbering  amongst  its  members  our  own 
: species  and  those  which  most  closely  approach  us  in  organization  and  intelligence, 
i and  from  the  circumstance  that  nearly  all  our  domestic  animals,  and  the  majority  ol 
. those  which  are  in  any  way  useful  to  the  human  race,  belong  to  its  ranks. 

The  most  essential  character  of  this  great  and  important  division  of  the  Animal 
S Kingdom,  consists  in  their  possession  of  a bony  or  cartilaginous  internal  skeleton, 
serving  partly  for  the  protection  and  support  of  the  internal  organs,  and  partly  for  the 
attachment  of  the  muscles  by  which  motion  is  effected.  The  admirable  paper  by 
: Professor  Owen  “ On  the  Principal  Forms  of  the  Skeleton,”  in  a preceding  volume, 
* whl  preclude  the  necessity  of  our  dwelling  upon  the  structure  of  this  set  of  organs  at 
any  great  length  ; but  the  proper  comprehension  of  this  portion  of  our  subject  requires 
that  we  should  furnish  the  reader  with  a short  account  of  the  general  principles  upon 
> which  the  bony  framework  of  Vertebrate  animals  is  constructed. 

Of  this,  the  most  essential  and  persistent  portion  is  that  called  the  spine  or  vertebral 
column.  It  forms  the  centre  of  the  whole  skeleton,  and  serves  to  connect  all  the  othei 
parts  of  the  structure,  which  are,  in  fact,  merely  to  be  regarded  as  its  appendages.  It 
is  never  wanting  in  any  animal  of  this  division,  although  in  some  of  the  lowest  species 
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Fig.  2. 
Vertebra. 


Fig.  1, — Verte 
bral  column. 


(the  only  ones,  in  fact,  whose  title  to  a position  amongst  Vertebrated  animals  has  ever 
been  disputed)  it  forms  merely  a semi-cartilaginous  cord  (the  chorda  dorsalis),  present- 
ing a considerable  resemblance  to  the  earliest  form  of  the  vertebral  column  in  the 
embryos  of  the  higher  Vertebrata. 

In  the  majority  of  these  animals,  however,  the  spinal  column  consists  of  a number  of 
segments  {vertebra)  united  together  in  such  a manner  as  to  allow  of  a 
greater  or  less  degree  of  flexibility  (Fig.  1),  and  giving  rise  to  various 
appendages,  of  which  some  serve  for  the  support  and  protection  of  the 
most  important  organs,  whilst  others  assist  in  the  motions  of  the  animaL 
Each  vertebra  (Fig.  2)  is  composed  of  a centre  or 
body  ( a ),  a short  more  or  less  cylindrical  bone,  which  i3 
articulated  to  its  fellows  on  either  side  in  various  modes 
— sometimes  by  a regular  ball  and  socket  joint,  some- 
times by  the  interposition  of  plates  of  fibro-cartilage  between 
the  flattened  end-surfaces,  or  by  the  insertion  of  bags  of 
fluid  into  cavities  left  in  the  same  situation.  From  the 
upper  surface  of  the  body  of  each  vertebra  springs  a bony 
arch  ($),  composed  essentially  of  several  bones,  which  are  usually  com- 
pletely united  together,  and  to  the  centre  of  the  vertebra.  The  apertures 
thus  formed  in  the  vertebrae  constitute  a sort  of  bony  tube,  through 
which  the  central  axis  of  the  nervous  system  passes,  and  is  thus  pro- 
tected from  external  injury.  From  this  circumstance  the  arches  formed 
by  the  superior  appendages  of  the  vertebral  centre  are  denominated  the  neural  arches 
(Gr.  neuron,  a nerve).  The  number  of  pieces  of  which  the  spine  is  composed,  which, 
although  variable,  is  always  considerable,  confers  a great  amount  of  flexibility  upon 
the  entire  column  ; whilst  from  the  shortness  thus  acquired  by  the  individual  joints, 
the  flexure  of  the  whole  is  effected  without  any  of  those  sudden  bendings  which  might 
injure  the  delicate  and  important  organ  that  passes  through  their  apertures.  "With  the 
addition  of  a few  bony  processes,  which  serve  either  for  the  attachment  of  muscles  for 
the  movement  of  the  spine,  or  to  control  its  flexion,  either  by  their  actual  contact  or  by 
furnishing  points  of  attachment  for  ligaments,  we  have  the  vertebra  of  the  human 
anatomist.  But  the  vertebral  segment  of  the  philosophical  anatomist  includes  much 
more  than  this  : it  is  completed  by  a second  arch,  formed  of  several  bones,  which 
incloses  a space  beneath  the  body  of  the  vertebra ; and  this,  from  its  protecting  the 
principal  organs  of  the  circulatory  system,  is  denominated  the  haemal  arch.  The  degree 
of  development  of  this  inferior  arch  is  very  variable.  It  is  often  imperfect— that  is  to 
say,  the  bones  of  which  its  two  sides  are  composed  are  frequently  not  united  at  their 
extremities ; and  in  many  cases  this  arch  appears  to  be  entirely  wanting. 

Of  this  second  arch,  the  best  examples  are  to  be  found  in  the  ribs,  the  long  curved 
bones  which  inclose  the  cavity  of  the  chest  in  most  vertebrated  animals,  usually 
articulated  by  a moveable  joint  to  their  corresponding  vertebrae,  and  frequently  united 
at  their  extremities  to  a central  piece,  the  sternum,  which  completes  the  haemal  arch. 

At  its  posterior  extremity  the  vertebral  column  is  usually  produced  into  series  of 
gradually  diminishing  vertebrae,  of  greater  or  less  length  as  compared  with  the  body. 
These  constitute  the  tail,  which  in  fishes  and  whales  forms  the  principal  organ  of 
locomotion. 

At  its  anterior  extremity  the  vertebral  column  terminates  in  a bony  case,  the  skull 
or  cranium , of  which  the  cavity  incloses  the  brain,  or  centre  of  the  nervous  system  ; 
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the  spinal  cord,  which,  as  we  have  already  said,  runs  through  the  tube  formed  by  the 
ipertures  of  the  spinal  column,  communicating  with  this  central  nervous  mass  by  a 
lorrespouding  opening  in  the  base  of  the  skull.  Below  and  in  front  of  this  bony  case 
je  several  bones,  forming  the  face  and  jaws  of  the  animal ; and  the  whole  may  be 
onsidered  as  constituting  the  skeleton  of  the  head.  It  is  difficult  at  first  sight  to  refer 
hese  irregular  and  complicated  bones  to  the  same  type  of  structure  as  the  vertebrae 
arming  the  spine ; but  the  researches  of  several  illustrious  naturalists,  amongst  whom 
tone  perhaps  have  contributed  more  to  the  result  than  our  countryman  Professor  Owen, 
iave  now  placed  it  beyond  a doubt  that  the  cranium  is  composed  of  the  neural  arches 
f several  vertebras,  and  that  the  bones  of  the  face  are  the  haemal  arches  of  some  of 
hese.  According  to  the  views  of  Professor  Owen,  the  skull  is  composed  of  four  neural 
rches,  of  which  one  (nasal)  includes  the  bones  forming  the  nose ; the  second  ( frontal ) 
i formed  principally  by  the  frontal  bones  ; the  third  (parietal)  includes  the  parietal 
iones,  the  alisphenoids  and  the  mastoids  ; and  the  fourth  and  hindmost  (occipital)  the 
ccipital  bones,  which  form  only  a single  bone  in  many  Vertebrata.  The  centres  of 
. hese  vertebrae  form  the  floor  of  the  cerebral  chamber  ; that  of  the  occipital  vertebra 
institutes  the  lower  boundary  of  the  large  aperture,  through  which  the  spinal  cord 
ommunicates  with  the  brain.  The  bones  of  the  face,  the  upper  and  lower  jaws,  are 
i ae  haemal  arches  of  the  first  two  of  these  vertebrae ; and  the  corresponding  arch  of  the 
: aird  vertebra,  is  the  hyoid  bone,  which  supports  the  tongue  and  assists  in  its  move- 
: lents.  The  haemal  arch  of  the  fourth  cranial  vertebra  is  composed  of  certain  bones  of 
ery  variable  form,  which  support  the  anterior  limbs ; and  although  these,  in  many 
.’ertebrata,  are  removed  to  a considerable  distance  from  the  head,  in  the  Fishes  and 
ome  other  members  of  the  group  they  are  actually  articulated  to  the  hinder  part  of 
: he  skull ; and  as,  in  all  cases,  they  are  evidently  identical  organs,  analogy  forbids  us 
i'om  giving  them  different  derivations. 

The  fore-limbs  of  the  Vertebrata  are  regarded  as  appendages  of  this  hsemal  arch,  and 
: he  hind  limbs  as  similar  appendages  of  another  bony  arch  (the  pelvis ),  which  is  firmly 
ttached  to  one  or  more  vertebrae  at  the  posterior  extremity  of  the  trunk.  The  majority 
f the  Vertebrata  possess  two  pairs  of  these  organs  ; but  the  hinder  pair  is  deficient  in  a 
considerable  number  of  fishes,  in  the  whales  and  some  other  animals,  whilst  the  serpents 
' nd  some  fishes  are  totally  deprived  of  limbs.  In  none,  however,  does  the  number  of 
. aese  organs  exceed  four.  The  structure  of  the  limbs  is  essentially  the  same  in  all  ver- 
ebrated  animals  ; and  it  is  entirely  by  the  modification  of  this  typical  structure  that 
hose  multifarious  and  beautiful  contrivances  which  adapt  these  creatures  to  such 
i arious  spheres  of  action  are  obtained.  It  is,  indeed,  in  the  modifications  which  these 
>arts  undergo,  whilst  still  retaining  their  primitive  character,  that  the  natural  theolo- 
pan  finds  the  most  striking  of  those  instances  of  design  in  creation  upon  which  he 
oves  to  dwell ; and  it  is  upon  these  also  that  the  zoologist  depends,  to  a great  extent, 
or  the  means  of  classifying  and  characterizing  the  numerous  members  of  this  important 
;roup. 

The  conformation  of  the  bones  of  all  the  limbs  is  very  similar.  They  commence  by 
i bone,  usually  of  an  elongated,  cylindrical  form,  which  articulates  by  one  extremity 
vith  the  supporting  bony  arch  ; this  is  the  bone  of  the  aim  or  thigh  (humerus  or 
'emur).  At  its  free  extremity,  this  bone  furnishes  a point  of  articulation  for  a pair  of 
>arallel  bones,  forming  the  fore-arm  and  the  shank  of  the  leg ; in  the  anterior  extremity 
hese  are  denominated  the  radius  and  ulna ; in  the  binder  limb  they  bear  the  names  of 

'ibia  andjibula.  They  are  frequently  united  at  the  two  extremities,  or  even  amalga- 
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mated,  throughout  their  length,  into  a Bingle  flattened  hone,  which,  however,  generally 
exhibits  distinct  traces  of  its  original  composition.  "When  separate  they  also  usually 
possess  a considerable  amount  of  independent  motion ; the  ulna  and  the  tibia  being 
firmly  articulated  to  the  extremity  of  the  preceding  hone  ; whilst  the  radius  and  fibula, 
which  have  less  to  do  with  the  formation  of  this  articulation,  are  capable  of  rotatingto 
a greater  or  less  extent  round  their  more  immoveable  fellow.  At  the  extremity  of  the 
bones  of  the  fore-arm  and  shank,  the  first  of  those  of  the  hand  and  foot  are  articulated 
(the  carpal  and  tarsal  bones).  These  consist  of  a variable  number  of  short  bones,  form- 
ing the  wrist  and  the  base  of  the  foot  with  the  heel.  Beyond  these  come  the  metacarpal 
and  metatarsal  hones  ; these,  five  in  number  in  many  Vertebrata,  are  arranged  in  a 
transverse  series,  articulating  by  their  bases  with  the  carpals  and  tarsals.  Their  num- 
ber, however,  is  often  greatly  reduced,  in  many  cases  only  one  of  them  remaining. 
They  are  followed  by  the  phalangesr  or  bones  of  the  fingers  and  toes,  of  which  each 
metacarpal  or  metatarsal  bone  appears  normally  to  bear  three  ; like  the  preceding  bones, 
they  are  often  reduced  to  a single  series.  We  need  not  refer  in  this  place  to  the  manifold 
changes  which  these  parts  undergo  to  adapt  them  for  the  varied  necessities  of  the  animals 
composing  this  great  division.  These  have  been  admirably  described  by  Professor  Owen 
in  the  paper  already  referred  to ; and  we  shall  have  occasion,  in  the  sequel,  to  notice  most 
of  them  in  characterizing  the  different  groups  into  which  these  animals  are  divided. 

An  essential  distinction  from  the  ai'ticulated  series  of  animals  is  to  he  found  in  the 
mode  in  which  the  jaws  of  the  Vertebrata  open.  In  the  Articulata,  the  jaws  always 
separate  laterally,  so  that  the  opening  of  the  mouth  is  in  the  same  direction  as  the  axis  i 
of  the  body.  In  the  Vertebrata,  on  the  contrary,  the  jaws  open  vertically,  and  the  | 
oral  aperture  is  consequently  horizontal,  or  transverse  to  the  general  axis.  The  musclesi 
of  vertebrate  animals  are  also  placed  on  the  outside  of  the  bony  skeleton ; whilst,  ini 
the  Articulata,  the  external  skeleton  forms  a series  of  rings,  to  the  interior  of  which  the  | 
muscles  are  attached  ; even  in  those  Vertebrata  in  which  the  skin  is  covered  with  bonyl 
or  horny  plates,  forming  a dermo-skeleton,  which  may  be  regarded,  to  a certain  extent,, 
as  analogous  with  the  external  skeleton  of  the  Articulata,  all  the  more  importantl 
muscles  still  find  their  points  of  attachment  on  the  true  skeleton,  the  general  structure! 
of  which  we  have  just  been  describing.  In  the  majority  of  the  Vertebrata,  the  outer i 
integument  is  composed  of  a flexible  skin,  of  which  the  surface  is  usually  covered  with) 
scales,  feathers,  or  hairs. 

In  the  structure  of  the  nervous  system,  the  Vertebrata  present  a great  advance  upon) 
all  the  animals  of  the  Invertebrate  groups.  The  centre  of  this  system  is  far  more  con- 
centrated in  its  form,  and  exhibits  a far  greater  preponderance  over  the  other  parts. 
It  forms  what  is  called  the  cerebrospinal  axis,  and  is  composed  of  the  brain,  a mass  of 
nervous  matter  inclosed  within  the  cavity  of  the  skull,  and  of  a cord  of  similar  matter 
which  runs  down  the  canal  formed  by  the  neural  arches  of  the  vertebral  column 
(Fig.  3).  From  the  latter  the  nerves  are  given  off,  the  ultimate  branches  of  which  are 
distributed  to  the  various  organs  of  the  body. 

The  brain,  the  seat  of  intelligence  and  volition,  varies  greatly  in  its  development  in  f 
the  different  members  of  this  division.  In  man  (Fig.  3),  and  many  of  the  higher): 
Vertebrata,  it  attains  a great  preponderance  over  the  remainder  of  the  nervous  system , 
and  the  anterior  portion,  especially  the  cerebrum,  or  true  brain,  which  is  universally  \ 
regarded  as  the  organ  of  the  mind,  acquires  a great  development.  In  the  lower  forms, 
such  as  the  fishes,  on  the  contrary,  the  brain  is  small ; and,  in  many  cases,  its  bulk  is 
made  up  principally  of  those  parts  which  are  subservient  to  the  organs  of  special  sense  j 
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These  are  always  present  in  the  Yertebrata  ; and,  indeed,  with  but  few  exceptions, 
ill  the<se  animals  possess  organs  of  sight,  hearing,  smell,  and  taste,  in  a state  of  con- 
iderablo  perfection.  With  one  exception,  auditory  organs  a i 

xc  possessed  by  all  Yertebrata.  In  the  lower  forms,  they 
re  indeed  of  very  simple  construction,  and  completely 
aclosed  within  the  head,  with  no  communication  with  the 
xternal  world,  so  that  it  is  difficult  to  imagine  that  they 
an  furnish  their  possessor  with  any  distinct  perception  of 
ounds.  By  degrees,  however,  their  structure  becomes  more 
Perfect,  and  they,  at  the  same  time,  approach  the  surface  of 
he  head,  where  they  acquire  an  opening  which  facilitates 
heir  reception  of  external  impressions,  and  which  is  often 
umished  with  a funnel-like  external  ear,  by  which  the 
onorous  vibrations  are  conducted  to  the  internal  organs. 

.lives  are  wanting  in  a greater  number  of  these  creatures  ; 

. ut,  as  a general  rule,  the  visual  organs  are  present  in 
reat  perfection.  In  the  Fishes,  the  cavity  of  the  nose  is 
ompletely  closed  posteriorly ; but  in  all  other  Yertebrata 
aere  is  a free  passage  through  this  organ,  either  into  the 
louth  or  the  pharynx.  In  some  forms,  in  which  the  sense 
f smell  appears  to  be  very  imperfect,  the  nasal  cavity  forms 
lere  sacs,  or  simple  tubes,  for  the  passage  of  air  to  the 
mgs;  whilst  in  those  which  possess  this  sense  in  a state  of 
• reater  perfection,  the  surface  of  this  cavity  is  increased  by 
complicated  arrangement  of  bony  cells,  clothed  with  mucous 
t lembrane,  and  richly  provided  with  nerves.  The  sense  of 
- iste  is  exercised  by  the  tongue  ; but  this  organ  is  often  of 
i hard  and  horny  consistency,  or  modified  in  other  ways  so 
j to  render  its  gustatory  powers  very  doubtful ; it  is  some- 
r mes  capable  of  considerable  movement,  but  frequently  im- 
nveably  attached  to  the  floor  of  the  mouth. 

The  alimentary  organs  are  very  similar  throughout  the 

■ roup.  The  mouth  is  generally  furnished  with  teeth,  which 
re  sometimes  confined  to  the  jaws,  sometimes  distributed 
rer  all  the  other  bones  which  assist  in  the  formation  of 
re  oral  cavity.  In  the  Birds,  the  Tortoises,  and  a few  other 
ertebrate  animals,  the  teeth  are  entirely  wanting.  In  the 

■ inner,  the  jaws  are  covered  with  horny  plates,  which  serve 
istead  of  teeth  for  the  division  of  the  food.  In  some  of  the  lowest  Fishes,  even  the  jaws 
re  absent.  From  the  mouth  a membranous  tube,  the  oesophagus,  leads  to  a dilated  portion 
f the  alimentary  canal,  the  stomach , in  which  the  process  of  digestion  commences  ; 
•om  this  the  food  passes  into  a tube  of  variable  width,  the  intestine , in  which  the 
rincipal  absorption  of  alimentary  matters  takes  place  (See  Physiology).  This  leads 
) a posterior  aperture,  the  anus,  through  which  the  refuse  of  the  digestive  process  is 
ischarged.  The  different  parts  of  the  intestinal  canal  have  received  different  names 
*om  anatomists.  The  opening  leading  from  the  stomach  into  tho  intestine  is  deno  • 
linated  the  pylorus ; the  part  of  the  intestine  immediately  following  this  is  called  tho 
uodenum ; this  is  succeeded  by  the  small  intestines,  which  are  coiled  together  in  a 


Fig.  3. — Cerebro-spinal  axis 
of  Man  ; n,  cerebrum  ; b, 
anterior  lobe ; c,  middle 
lobe  ; d,  posterior  lobe  ; e , 
cerebellum ; /',  medulla 
oblongata  ; ff,  spinal  cord. 
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voluminous  mass  in  the  cavity  of  the  belly,  and  terminate  in  the  large  intestine,  which 

is  continued,  under 
the  names  of  the 
colon  and  rectum , to 
the  anal  opening 
(Fig.  4).  The  large 
intestine  frequently 
terminates  in  one  or 
more  blind  extre* 
mities  ( caeca ),  which 
project  beyond  the 
point  at  which  the 
small  intestine  en- 
ters it.  Various 
glandular  organs  oc- 
cur in  the  course 
of  the  alimentary 
canal.  Of  these,  the 
salivary  glands  are 
situated  in  the  neighi 
bourhood  of  the| 
mouth,  into  which! 
they  pom1  their  sen 
cretion  during  the| 
mastication  of  food  ;i 
they  are  wanting  ifl 
the  Fishes  and  soma 
other  aquatic  ani-i 
mals.  The  liver , thq 
largest  of  all  thg 
glandular  organs  o| 

the  body,  is  placed  close  to  the  stomach,  and  pours  its  secretion,  the  bile,  into  that  portion 
of  the  intestine  denominated  the  duodenum,  which  also  receives  the  saliva-like  secretion 
of  another  glandular  organ,  the  pancreas , situated  in  its  immediate  neighbourhood.  Thq 
latter  organ  is  wanting  in  some  fishes.  The  spleen , a glandular  organ  peculiar  to  the* 
Vertebrata,  is  also  wanting  in  some  fishes  ; it  is  contained,  like  the  preceding,  in  tin 
abdominal  cavity ; but  its  functions  are  not  yet  clearly  ascertained. 

The  blood  in  the  Vertebrata  (with  but  a single  exception)  is  always  of  a red  colouri 
This  is  due  to  the  presence  in  the  blood  of  a multitude  of  minute  red  particles  ( globule* * 
corpuscles')  of  a round  or  oval  form,  the  fluid  portion  being  colourless.  In  this  part 
ticular,  the  animals  of  this  division  differ  from  all  the  Invertebrata,  in  which  any  peN 
ceptible  coloration  of  the  blood  is  inherent  in  that  fluid  itself,  and  not  due  to  the  sus4 
pension  of  coloured  particles  in  an  otherwise  colourless  fluid.  The  circulatory  system  als< 
exhibits  a completeness  which  we  do  not  meet  with  in  the  Invertebrata  ; the  heart,  witl 
the  single  exception  of  the  Amphioxus,  is  always  muscular,  and  the  blood  is  carried  t* 
and  from  that  organ  in  a complete  system  of  vessels, — never,  as  in  the  majority  o. 
invertebrate  animals,  passing  through  mere  cavities  hollowed  out  in  the  other  tissue* 
of  the  body. 


Small  Intestine  Rectum 
Fig.  4. — Digestive  apparatus  of  Man. 
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The  structure  and  arrangement  of  the  circulatory  system  present  considerable 
•^nations,  principally  in  accordance  with  the  conformation  of  the  respiratory  organs, 
n the  aquatic  forms,  respiration  is  effected  by  the  agency  of  gills,  which  usually  take 
tie  form  of  vascular  bands,  supported  upon  bony  or  cartilaginous  processes  of  the 
yoid  bone,  and  bearing  an  apparatus  of  minute  laminoe,  or  tufts  of  filaments,  permeated 
V capillary  vessels,  through  which  the  blood  passes,  and  is  thus  exposed  to  the  action 
i the  surrounding  medium.  The  water  required  for  respiration  is  taken  in  by  the 
louth,  and  passes  out  through  openings  at  the  posterior  part  of  that  cavity,  whence 
t passes  over  the  branchial  apparatus.  In  the  Fishes,  which  present  us  with  this 
irm  of  respiratory  apparatus,  the  heart  consists  only  of  two  cavities,  of  which  one 
eeeives  the  blood  on  its  return  from  the  organs  of  the  body,  whilst  the  other  drives  it 
trough  the  gills,  thence  to  be  distributed  to  the  various  organs  by  the  arteries.  The 
ir-breathing  Vertebrata  are  all  furnished  with  lungs,  cellular  or  spongy  organs 
iclosed  in  the  cavity  of  the  chest,  into  which  the  air  passes  by  the  mouth,  or  nasal 
assages,  and  is  returned  by  the  same  route.  The  cellular  texture  of  the  interior  of  the 
mgs  is  permeated  in  every  part  by  capillary  blood  vessels ; and  it  is  in  these  that  the 
luod  comes  in  contact  with  the  air,  and  receives  its  revivifying  influence.  But  the 
lood,  in  these  animals,  instead  of  passing  from  the  lungs  directly  into  the  arteries, 

• jturns  again  to  the  heart,  and  is  driven  out  from  this  into  the  arteries.  In  conse- 
uence  of  this  arrangement,  the  heart  acquires  a more  complicated  structure  than  in 
ishes ; the  recipient  chamber  ( auricle ) becomes  doubled,  and,  in  the  higher  forms,  the 
xpellent  chamber  {ventricle)  is  also  divided  into  two  cavities  by  a longitudinal  par- 
.tion,  so  as  to  form,  as  it  were,  two  hearts,  one  subservient  to  the  respiratory  process, 
le  other  to  the  general  circulation.  In  addition  to  the  proper  blood-vessels,  we  meet 
1 the  bodies  of  vertebrate  animals  with  a system  of  absorbent  vessels,  connected  with 
le  sanguiferous  system,  some  of  which  convey  the  products  of  digestion  from  the 
•alls  of  the  intestinal  canal  into  the  circulation ; whilst  others,  which  ramify  through 

i 11  the  organs  of  the  body,  take  up  a clear  fluid,  called  lymph,  and  carry  it  to  the  same 
cstination.  The  former  of  these  vessels  are  denominated  lacteals,  from  the  milky 
opearance  of  the  fluid  contained  in  them  ; the  latter  lymphatics , from  the  nature  of  their 
rntents.  Both  sets  of  vessels  terminate  in  a common  trunk,  the  thoracic  duct , which 
- ischarges  its  contents  into  one  of  the  principal  veins  in  the  neighbourhood  of  the  heart. 

The  nitrogenous  waste  substances  are  got  rid  of  by  the  agency  of  the  urinary 
.rgans,  of  which  the  kidneys  are  the  most  important ; their  secretion  sometimes  passes 
■ if  by  a particular  opening ; but  is  usually  discharged  into  the  hinder  part  of  the 
itestinal  canal,  and  evacuated  through  the  anal  aperture  with  the  foecal  matters. 

The  reproduction  of  the  Vertebrata  is  always  sexual,  and  the  sexes  are  invariably  on 
Jparate  individuals.  No  authentic  instance  of  hermaphrodism  has  ever  been  recorded 
mongst  these  creatures ; and  all  the  supposed  cases  of  the  occurrence  of  this  pheno- 
menon have  originated  in  the  imperfect  observation  of  peculiar  malformations. 

The  majority  of  the  Vertebrata  are  oviparous  animals,  producing  perfect  eggs, 
rhich  contain  all  the  materials  necessary  for  the  development  of  the  embryo.  A few 

• etain  the  eggs  in  the  oviducts  until  the  young  are  ready  to  be  hatched,  and  these  are 
requently  denominated  ovo-viviparous  ; whilst  one  class,  the  Mammalia,  is  composed 
f truly  viviparous  animals,  in  which  the  embryo  early  acquires  a vascular  connection 
nth  the  mother,  and  thus,  deriving  its  nourishment  from  her  blood,  continues  itn 
evelopment  to  a far  greater  extent  than  could  have  been  effected  by  means  of  the 
aatenals  contained  in  the  impregnated  ovum. 


Fig.  8. — Crocodile. 
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The  development  of  the  embryo  always  takes  place  from  a given  spot  on  the  surface 
of  the  yelk,  and  never,  as  in  many  invertebrate  animals,  by  the  conversion  of  the 
entire  yelk  into  an  embryo.  At  first  the  embryo  forms  a slight  elevation  at  the 
surface  of  the  yelk  sac ; this  gradually  increases  in  size,  and  forms  a sort  of  disc, 
embracing  a larger  or  smaller  portion  of  the  yelk,  with  a slightly  elevated  line  running 
along  its  dorsal  surface.  In  this  the  rudiments  of  the  spinal  cord  and  vertebral  column 
soon  make  their  appearance,  followed  by  the  heart  and  circulatory  system.  The  yelk 
sac  is  gradually  absorbed  into  the  body  of  the  embryo,  with  the  alimentary  canal  of 
which  ;t  stands  in  connection ; but  in  many  cases  it  forms  a distinct  sac  dependent 
from  the  belly  of  the  young  animal,  and  persistent  after  this  is  excluded  from  the  egg. 

Divisions. — We  divide  the  Yertebrata  into  five  classes,  of  which  the  first  four  are 
composed  of  oviparous  animals.  Of  these,  the  first  includes  the  vast  group  of  Fishe3 

(Pisces),  animals  adapted  exclusively 
for  an  aquatic  life,  respiring  by  means 
of  gills,  and  furnished  with  a heart 
with  only  two  cavities.  Their  ex- 
tremities are  converted  into  fins, 
and  their  motions  are  principally 
effected  by  lateral  strokes  of  the ' 
Fig.  5.— Cod-fish.  expanded  tail.  They  are-cold-blooded , 

animals,  and  their  skins  are  either  naked  or  covered  with  scales.  The  nose  is  usually  ] 
imperforate  posteriorly. 

The  second  class,  the  Batrachia,  is  formed  by  some  singular  animals,  which  are  i 
furnished  with  gills  for  aquatic  respiration,  during  the  whole 
or  part  of  their  existence,  although  they  always  ultimately 
acquire  lungs  and  the  power  of  aerial  respiration.  The  nasal 
cavities  open  into  the  mouth ; the  heart  is  formed  of  three 

chambers  ; the 
blood  is  cold  ; and 
the  skin  usually 
naked.  When  ma- 
ture, these  animals 
are  usually  fur- 
nished with  four 
true  feet. 

The  other  two 
classes  of  ovi- 
parous Yertebrata 
never  possess  gills 

at  any  period  of  Fig.  7.— Tadpoie,  or  Young 
their  existence. 


Fig.  6.— Hyla,  or  Tree-Frog. 


Batrachian. 


[n  one,  the  class  of  Reptiles  (Reptilia),  the  blood  is  cold,  and  the  heart  composed  1 
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of  only  threo  cavities — one  ventricle  and  two  auricles ; the  limbs,  when  presen 


Fig.  9. 


—Great  Tern,  or  Sea-S wallow  ( Sterna  Hirundo). 


ire  adapted  for  terrestrial  motion,  and  the  skin  is  covered  with  scales  or  bony  plates. 

The  fourth  class,  the 
Birds  (Aves),  is  composed 
. >f  warm-blooded  animals, 

. n which  the  heart  consists 
f if  four  chambers ; the 
.'imbs  are  always  present, 
t he  anterior  pair  being 
idapted  for  flight,  the  pos- 
terior for  terrestrial  pro 
r gession,  and  the  skin  i3 
If  lothed  with  feathers. 

The  fifth  and  last  class 
j composed  of  the  truly 
i-iviparous  Yertebrata,  in 
ifhich  the  young  are 
nourished  for  a consider- 
I ble  time  after  birth  by  a 
I *culiar  secretion  (milk), 

>.  amished  by  particular 
i lands  in  the  mother. 

lenco  this  class  is  do 
’ ominated  Mammalia, 

■hey  resemble  the  Birds 
; l their  warm  blood,  and 
i the  structure  of  the 
eart ; but  their  limb3  are 
lmost  always  formed  for 
irrestrial  progression,  and 
ie ir  bodies  usually  clothed 

,-ith  hair.  Fig.  10.— Lemur,  -with  ita  young. 
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Class  I. — Pisces,  or  Fishes. 

General  Characters. — The  animals  of  this  class,  as  already  stated,  are  exclu. 
sively  aquatic,  and  all  the  particulars  of  their  structure  indicate  an  adaptation  to  this 
mode  of  existence.  The  head  is  large,  and  set  upon  the  trunk  without  the  intervention 
of  any  distinct  neck;  the  body  is  usually  of  a spindle-shape,  tapering  gradually 
towards  the  posterior  extremity ; and  the  surface  is  usually  smooth,  without  any  irre- 
gularities which  might  impede  the  motions  of  the  creature  in  its  native  element.  In 
its  general  form  the  body  is  usually  rounded,  or  slightly  compressed  at  the  sides; 
sometimes  this  flattening  proceeds  to  a much  greater  extent,  so  that  the  animal  presents 
the  appearance  of  a broad  band  or  oval  disc,  of  which  the  edges  correspond  with  the 
dorsal  and  ventral  surfaces  ; in  other  cases  the  flattening  takes  place  from  above,  down- 
wards, producing  a disc-like  body,  of  which  the  upper  and  lower  surfaces  are  dorsal 
and  ventral. 

Locomotion  is  always  effected  principally  by  lateral  strokes  of  the  hinder  extremity, 
accompanied,  in  the  elongated  species,  by  an  undulating  motion  of  the  whole  body. 
In  accordance  with  this  arrangement,  the  great  bulk  of  the  body  of  a fish  is  made  up 
of  powerful  longitudinal  muscles,  whose  office  is  the  flexion  of  the  spine. 

The  skeleton  exhibits  a great  diversity.  In  the  lowest  form  of  animal  referred  to 
this  class,  which  has  been  described  by  some  naturalists  as  an  Annelide,  and  regarded 
by  others  as  a transition  form  connecting  the  Annelida  with  the  Fishes,  the  only  trace 
of  the  vertebrate  internal  skeleton  consists  in  a semi- gelatinous  cord  (the  chorda 
dorsalis ),  which  runs  through  the  body  of  the  animal,  and  supports  the  central  axis  of 
the  nervous  system,  presenting,  in  fact,  a great  analogy  with  the  earliest  form  in 
which  the  skeleton  presents  itself  in  the  embryonic  states  of  othen  Yertebrata.  In  the 
Lampreys,  the  development  of  the  skeleton  makes  a little  step  in  advance  ; the  chorda 
dorsalis  acquires  a firmer  or  somewhat  cartilaginous  consistence,  and,  in  some  cases,  ex- 
hibits slight  indications  of  the  segmentation  of  the  vertebral  column.  In  these  animals, 


Fig.  11. — Skeleton  of  the  Perch. 


also,  the  brain  is  inclosed  within  a cartilaginous  skull.  As  we  advance,  we  find  Gi9 
skeleton  gradually  acquiring  greater  firmness,  becoming  first  cartilaginous  and  after- 
wards bony.  In  some  cases,  however,  the  centre  of  the  vertebral  column  retains  almost 
its  original  consistency,  when  the  peripheral  parts  have  arrived  at  the  state  of  cartilage. 

In  nearly  all  fishes  which  have  the  vertebral  column  in  a bony  or  cartilaginous  cou- 
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iition,  and  formed  of  distinct  vertebra),  tbe  bodies  of  the  latter  are  hollowed  out,  both 
before  and  behind,  into  conical  cavities,  the  apices  of  which  usually  meet  in  the  middle 
of  the  vertebra.  These  cavities  are  filled  with  a gelatinous  matter,  the  remains  of  the 
embryonic  chorda  dorsalis.  Only  a single  fish  is  known  in  which  the  ossification  of  the 
i centres  of  the  vertebrae  proceeds  further  than  this ; this  is  the  Lepidosteus,  or  Bony 
Pike  of  America,  in  which  each  vertebra  is  furnished  with  an  anterior  convex,  and  a 
posterior  concave,  articulating  surface.  The  superior  or  neural  arches  of  the  vertebrae 
; usually  terminate  in  very  long  spinous  processes.  The  inferior,  or  haemal  arches,  exhibit 
i similar  structure  in  the  caudal  region  of  the  body,  where  they  form  a bony  canal  for 
the  passage  of  the  principal  vessels,  and,  in  a few  instances,  the  same  conformation 
extends  into  the  abdominal  region ; but  here  we  generally  find  a series  of  processes 
extending  laterally  from  the  bodies  of  the  vertebrae,  bearing  ribs  which  inclose  the 
abdominal  cavity.  The  lower  extremity  of  the  ribs  is  always  free,  as  there  is  no 
^sternum  for  their  attachment. 

The  structure  of  the  skull,  in  Fishes,  partakes  of  the  variable  character  of  the  rest 
. of  the  skeleton.  In  the  lowest  forms  it  is  a nearly  membranous  expansion  of  the  soft 
[ cord  which  here  takes  the  place  of  the  vertebral  column,  which  gradually  acquires 
- cartilaginous  supports.  In  the  higher  Fishes,  with  cartilaginous  skeletons — such  as  the 
' Sharks  and  Rays — the  skull  is  a cartilaginous  case,  formed  of  a single  piece  ; but  in  the 
1 bony  fishes  this  becomes  ossified  from  numerous  centres,  and  the  skull  in  these  is 
.usually  of  a very  complicated  construction.  In  most  cases,  however,  the  primitive 
t cartilaginous  skull  is  more  or  less  persistent,  so  that  in  some  instances  the  bony  plates 
rmay  be  removed  after  the  head  has  been  boiled,  leaving  the  brain  for  the  most  part 
ntill  inclosed  in  its  cartilaginous  covering. 

The  skull  of  a bony  fish  (Fig.  12)  is  of  very  complicated  structure,  the  number  of 
t bones  of  which  it  is  composed 

1-being  very  considerable.  The  • 

r principal  bones  forming  the 
: cranium  are  the  occipitals,  the  im  — - 
r sphenoids,  the  ethmoid,  the  pa-  m.. 


t p io 

Fig.  12. — BoneB  of  the  head  of  the  Pike, 
cranium  ; or,  orbit ; n,  nasal  cavities  ; im,  intermaxillary 
bone ; m,  superior  maxillary  bone  ; t,  lateral  partition, 
separating  gills  from  mouth  ; p,  io,  up,  bones  of  operculum, 
or  gill-cover. 


(ietals,  the  frontals,  and  the  tern-  i IM  \ °P 

i porals  ; the  basi-occipital  bone, 

F forming  the  lower  boundary  of 
U the  aperture  through  which  the 
r spinal  cord  quits  the  skull,  exhi- 
' bits  on  its  posterior  surface  the 
conical  cavity  which  has  already 
b been  described  as  characteristic 
" of  the  body  of  the  piscine  verte- 
bra, and  articulates  in  the  usual  way  with  the  first  vertebra  of  the  spinal  column. 
The  general  form  of  the  head  is  that  of  a pyramid  with  the  baso  directed  backwards ; 
the  orbits  are  placed  on  the  sides,  and  the  nasal  apertures  a little  in  front  of  them. 

The  upper  jaw  is  formed  of  the  maxillary  and  intermaxillary  bones,  of  which 
the  latter  usually  bear  teeth,  and  form  the  actual  margin  of  the  mouth ; whilst  the 
former,  as  a general  rule,  aro  unarmed,  and  lie  concealed  in  the  flesh  behind  the  inter- 
* maxiliaries.  These  are  bent  back  at  an  angle  at  their  interior  portion,  so  that  they 
consist,  in  fact,  of  two  branches,  of  which  ono  serves,  as  just  described,  to  form  the 
biting  edgo  of  the  mouth,  whilst  the  other  is  received  in  a groove  at  the  end  of  the  nose, 
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in  which  it  can  move  freely  in  those  fishes  which  have  a protrusible  mouth.  The 
palate  is  formed  of  three  bones ; the  palatine  bone,  which  is  usually  armed  with 
teeth ; the  transverse  bone,  by  which  the  palate  is  generally  articulated  to  the  cranium; 
and  the  pterygoid  bone.  The  vomer  also  assists  in  the  formation  of  the  roof  of  the 
mouth,  and  is  usually  armed  with  teeth. 

The  two  sides  of  the  lower  jaw  are  usually  firmly  united  at  the  anterior  extremity, 
but  rarely  joined  by  ossification.  Each  side  is  composed  of  several  pieces,  usually  three, 
but  sometimes  four  or  more  in  number.  Of  these  only  one — the  anterior — is  furnished 
with  teeth ; the  basal  bone  articulates  with  a sort  of  bony  partition,  formed  of  several 
bones  immoveably  articulated,  which  are  also  firmly  attached  to  the  skull  in  several  places. 
The  opercula,  or  gill  covers,  are  also  dependent  from  these  bones.  These  are  usually 
composed  of  four  bony  plates,  of  which  the  first — the  preoperculum — is  a somewhat 
crescent-shaped  piece,  extending  from  the  cranium  to  the  articulation  of  the  lower 
jaw  (Fig.  12);  whilst  the  others,  which  are  distinguished  by  particular  names  descrip- 
tive of  their  relative  position,  are  moveably  articulated  to  the  preoperculum,  and  serve 
to  close  the  branchial  aperture.  The  relative  size  of  these  plates,  their  forms,  and 
general  structure,  furnish  the  zoologist  with  excellent  characters  for  the  discrimination 
of  genera  and  species. 

Below  these  bones 
we  find  the  hyoid 
arch,  which  attains 
a great  development 
in  fishes,  and  serves 
to  support,  not  only 
the  tongue,  hut  also 
the  respiratory  ap- 
paratus (Fig.  13). 

From  the  front  of 
this  arch  a peculiar 
bone  (the  lingual  or 
glossohyal)  pene- 
trates to  the  apex  of 
the  tongue,  where 
it  is  frequently  co- 
vered with  teeth. 

Behind  this  the 
hyoid  bone  forms 
two  branches,  each 
of  which  is  at- 
tached to  the  pre- 
operculum of  its 
own  side  by  a small 
bone  called  the 
styloid  or  stylohyal. 

To  the  side  of  each 
branch  a variable 

number  of  slender-curved  bones  is  articulated  ; these  are  called  branchio-stegal ; they 
support  a membrane  called  the  branchio-stegal  membrane,  whose  office  is  to  close  tbe 


Fig.  13.— Bones  of  the  head  of  the  Perch,  after  the  removal  of  the  jaws, 
lateral  partition,  and  operculum,  on  one  side,  to  show  the  interior  of  the 
mouth,  and  the  hyoid  apparatus  ; c,  cranium ; or,  orbit ; t>,  vomer 
(armed  with  teeth);  ini,  intermaxillary;  dp,  teeth  implanted  on  the 
palatine  arch  ; mi,  lower  jaw  ; l,  lingual  bone  ; b,  lateral  branches 
of  the  hyoid  apparatus ; s,  process  for  the  attachment  of  these  to  the 
lateral  partition ; r,  r,  branchio-stegal  rays ; a,  branchial  arches ; ph, 
superior  pharyngeal  bones  ; ar,  articular  surface  by  which  the  lateral 
partition  is  attached;  o to  h,  bony  framework  supporting  the  P<-c^,riU 
fin,  p ; o and  o',  scapula  divided  into  two  pieces  ; h,  humerus  ; ab,  bone 
of  the  fore-arm ; ca,  bone  of  the  carpus  ; co,  coracoid  bone. 
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gill-slit  from  beneath.  Behind  these,  supported  at  one  extremity  upon  the  hyoid  bone 
and  articulated  at  the  other  to  the  bones  of  the  cranium,  are  four  pairs  of  bony  arches, 
formed  of  two  pieces  in  the  oartilaginous  fishes,  but  usually  consisting  of  four  in  the 
oony  species.  On  the  outside  these  arches  bear  the  branchial  laminae,  but  their-  inner 
surface  is  usually  armed  with  spines  or  teeth.  They  articulate  with  the  cranium  by 
small  bones  called  the  superior  pharyngeals,  which,  like  all  the  other  bones  in  the 
neighbourhood  of  the  mouth,  are  often  armed  with  teeth. 

The  surface  presented  by  Fishes  to  the  surrounding  element  is  greatly  increased 
rv  the  peculiar  organs  called  jins.  These  are  of  two  kinds.  Some  placed  in  pairs  on  the 
.ower  surface  of  the  body  are  the  analogues  of  the  limbs  of  the  higher  vertebrate!  animals ; 
whilst  the  others,  situated  single  on  the  median  line  of  the  body,  are  to  be  regarded  as 
ippendages  or  developments  of  the  cutaneous  system.  The  former  never  exceed  four 
n number  ; but  one  or  both  pairs  are  frequently  absent. 

These  organs  have  received  different  names  in  accordance  with  their  position  on 

the  body  (Fig.  14).  Of  the  two  pair  of 
fins  corresponding  with  the  limbs  of  other 
Yertebrata,  one  pair-  has  received  the 
name  of  pectoral  Jins,  from  their  being 
situated  on  the  breast  immediately  behind 
the  branchial  aperture ; they  are  the 
analogues  of  the  anterior  members.  The 
representatives  of  the  hind  limbs  of  other 
vertebrated  animals  are  denominated 
ventral  Jins , their  normal  position  being 
on  the  belly,  close  to  the  anus.  These 
fins,  however,  are  liable  to  great  changes 
of  position,  being  often  advanced  close 
under  the  pectoral  fins,  or  even  sometimes 

■ fiaced  before  these,  quite  on  the  throat  of  the  animal  The  single  or  median  fins  are 

■ -ather  variable  in  number.  The  dorsal  surface  usually  bears  one  or  more  of  these 
r srgans,  called  dorsal  Jins ; similar  fins  occur  on  the  ventral  surface  behind  the  anus, 

ailed  anal Jins ; and  the  extremity  of  the  tail  is  almost  always  furnished  with  a broad 
nepansion,  the  caudal  Jin,  which  is  the  pincipal  agent  in  progression.  In  some  fishes 
i lie  median  fins  are  continuous  round  the  whole  posterior  portion  of  the  body  ; and  this 
8 s the  condition  in  which  these  organs  first  make  their  appearance  during  the  develop- 
ment of  the  embryo  in  all  Fishes,  the  subsequent  changes  which  take  place  in  the 
irrangement  of  the  part3  being  due  to  the  unequal  development  of  the  bony  rays 
which  support  and  stretch  the  membrane  of  which  the  fins  .are  composed.  The  struc- 
ture and  arrangement  of  the  rays  varies  greatly  in  the  different  groups  of  Fish,  and 
- will  be  referred  to  hereafter. 

The  pectoral  fin  in  all  fishes  consists  essentially  of  the  same  parts  as  the  anterior 
limb  of  any  other  vertebrated  animal.  Concealed  within  the  skin,  immediately  behind 
the  branchial  openings,  wo  find  a bony  circle  composed  of  soveral  pieces,  representing 
the  shoulder  blade,  with  the  coracoid  bone  and  clavicle  (see  Fig.  13)  ; this  supports  the 
bones  of  the  arm,  which  are  usually  very  short,  and  bear  a series  of  carpal  bones  at 
‘ their  extremity ; the  latter  support  a number  of  short  cylindrical  joints,  from  which 
the  rays  of  the  fin  tako  their  rise.  The  internal  supports  of  the  ventral  fins  never 
present  such  a close  resemblance  to  the  pelvis  of  the  higher  Vortobrata  as  do  those  of 
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'is.  U.— Bearded  Mullet,  showing  position  of 
fins;  p,  pectoral  fin;  v,  ventral  fin;  di,  first 
dorsal:  d*,  second  dorsal ; c,  caudal;  a,  anal; 
o,  opening  of  gill-covers. 
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the  pectorals  to  the  scapular  arch.  When  situated  in  their  normal  position  in  the 
abdomen,  they  always  consist  of  cartilaginous  or  bony  pieces  lying  freely  in  the  muscles 
and  quite  unconnected  with  the  vertebral  column ; hut  when  the  fins  are  advanced  from 
this  position  to  the  neighbourhood  of  the  pectorals,  their  internal  supports  are  attached 
to  the  scapular  arch  of  the  latter  members. 

The  skin  of  the  animals  of  this  class  is  almost  always  protected  by  a covering  of 
scales,  which  are  sometimes  of  a horny  and  sometimes  of  a bony  texture.  Very  few 
fishes  are  destitute  of  this  scaly  covering,  which,  however,  is  very  variable  in  its  j 
distribution — its  component  parts  being  sometimes  placed  so  close  that  one  scale  lies 
over  the  other  like  the  tiles  upon  the  roof  of  a house,  sometimes  fitted  together  exactly 
by  their  edges,  and  sometimes  scattered  irregularly  over  the  surface  of  the  skin.  The  : 
differences  in  the  form  and  structure  of  the  scales  is  of  great  importance  in  the  classifi- 
cation  of  Fishes  ; and  Professor  Agassiz  even  considers  that  they  stand  in  such  intimate  ! 
relation  with  the  general  organization  of  the  animals,  that  he  has  proposed  to  employ 
them  as  primary  characters  for  dividing  this  great  group  into  orders.  This  system  has 
only  been  partially  adopted  by  succeeding  naturalists — as,  although  it  is  admitted  on 
all  hands  that  it  has  been  of  great  service,  especially  in  facilitating  the  study  of  fossil 
Fishes,  there  can  be  no  doubt  that  it  has  the  defect  common  to  all  systems  founded 
upon  characters  derived  from  a single  set  of  organs— that  of  separating  nearly  allied 
animals,  and  bringing  others  which  have  no  mutual  affinity  into  close  juxtaposition. 
The  most  ordinary  form  is  the  thin  homy  scale,  such  as  we  meet  with  upon  most  of 
the  common  eatable  fish.  These  consist  of  small  homy  plates,  generally  of  a more  or 
less  oval  form,  which  lie  one  over  another,  exactly  like  tiles,  and  are  usually  arranged 
in  such  a manner  that  each  scale,  being  partially  covered  by  two  scales  of  the  preceding 
row,  only  exhibits  a somewhat  triangular  portion  of  its  own  surface.  These  scales  are 
peculiar  to  the  osseous  fishes.  They  are  found  to  consist  of  two  layers,  of  which 
the  lower  is  of  a homy  texture,  whilst  the  upper  resembles  enamel.  The  scales  are 
usually  marked  with  concentric  and  radiating  lines,  of  which  the  former  appear1  to 
belong  to  the  outer  and  the  latter  to  the  inner  layer.  In  some  Fishes  they  present  a 
smooth  outline — these  are  the  Cycloidei  (Gr.  kuklos,  a circle)  of  Agassiz  ; whilst  in 
others,  forming  the  order  Ctenoidei  (Gr.  kteis,  a comb)  of  the  same  author,  the  hinder 
margins  of  the  scales  are  set  with  spines. 

Another  form  of  scale,  exhibited  by  very  few  living  species,  although  the  Fishes  of 
which  it  is  characteristic  were  at  one  time  almost  the  only  representatives  of  the  "V  erte- 
brata  existing  on  our  planet,  is  composed  of  a hard  bony  substance,  covered  with  a coating 
of  enamel,  which  often  resembles  the  enamel  of  the  teeth  in  structure.  These  scales  are 
much  thicker  and  larger  than  the  homy  scales,  and  are  usually  of  a rhomboidal  form, 
arranged  side  by  side  without  overlapping,  although,  in  a few  instances,  they  resemble 
the  homy  scales  in  arrangement.  The  Fishes  furnished  with  this  bony  armour  are 
called  Ganoidei  (Gr.  ganos,  splendour)  by  Agassiz.  In  a third  form  the  bony  matter 
and  enamel  is  distributed  more  or  less  irregularly  over  the  surface  of  the  skin  ; some- 
times, as  in  the  Sharks,  projecting  from  all  parts  in  the  form  of  small  grains,  and  some- 
times, as  in  the  Rays,  forming  larger  discoid  organs,  from  the  centre  of  which  acute 
spines,  resembling  teeth  in  their  structure,  frequently  project.  These  are  the  Flacoxdei 
(Gr.  plax,  a plate)  of  Agassiz. 

A line  of  peculiar  scales,  each  of  which  is  furnished  with  a minute  tube,  may  be 
observed  running  along  the  sides  of  most  fishes ; it  is  called  the  lateral  line , and  its 
peculiarities  are  of  considerable  importance  in  the  discrimination  of  genera  and  species. 
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The  little  tubes  lead  into  a canal  which  follows  the  course  of  the  lateral  line,  and  which 
has  been  generally  considered  as  subservient  to  the  production  of  the  slimy  matter  with 
which  the  surface  of  Fishes  is  usually  so  plentifully  indued.  It  seems  probable,  how- 
ever, that  this  slime  is,  in  reality,  the  representative  of  the  outermost  layer  of  the 
skin,  and  that  the  so-called  mucous  ducts  are  connected  with  the  exercise  of  some 
special  sense,  as  they  communicate  with  a very  singular  apparatus  of  tubes  inclosed  in 
the  bones  of  the  head,  and  furnished  with  a peculiar  arrangement  of  nerves. 

The  colours  of  fishes  are  due  to  the  presence  of  coloured  fatty  matters  in  the  skin  ; 
but  the  beautiful  metallic  tints  displayed  by  so  many  of  them  are  produced  by  numerous 
microscopic  plates,  apparently  of  a horny  nature,  which  are  distributed  over  the 
surface. 

In  their  nervous  system,  fishes  exhibit  a striking  inferiority  to  the  generality  of 

vertebrate  animals.  The  cranial  cavity  is  small, 
but  even  this  is  only  partially  occupied  by  the 
brain,  which  is  of  very  small  size  when  com- 
pared with  the  body,  or  even  with  the  other 
parts  of  the  nervous  system.  It  is  distinctly 
divided  into  three  parts,  of  which  the  anterior, 
representing  the  cerebral  hemispheres  of  the 
higher  Yertebrata,  is  usually  small ; whilst  the 
middle  division,  from  which  the  optic  nerves 
take  their  rise,  generally  forms  a considerable 
portion  of  the  brain.  In  the  Sharks,  however, 
the  general  perfection  of  which  contrasts  strongly 
with  the  cartilaginous  nature  of  their  skeleton, 
the  cerebral  hemispheres  generally  predominate 
over  the  other  parts  of  the  brain  (Fig.  15,  B) ; 
and  from  this  and  other  circumstances,  these 
fishes  appear  to  be  entitled  to  take  the  first  rank 
in  the  class,  although  zoologists  generally,  look- 
ing only  at  the  imperfect  ossification  of  their 
skeletons,  have  assigned  them  a very  different  position.  The  olfactory  lobes  constitute 
an  interior  prolongation  of  the  brain,  and  are  usually  of  very  large  size. 

The  organs  of  the  special  senses  are,  as  usual,  situated  upon  the  head.  The  nose  is 
usually  formed  by  a double  cavity  lined  with  a folded  membrane  ; each  cavity  opens  on 
the  snout  by  one  or  two  apertures  ; but,  except  in  one  or  two  instances,  there  is  no 
communication  between  the  interior  of  the  nasal  cavity  and  the  mouth,  or  pharynx. 

The  eyes  are  large  and  flat,  usually  placed  on  the  sides  of  the  head,  and  furnished  with 
six  muscles  for  their  movement.  The  auditory  organ  is  completely  inclosed  within  the 
bones  of  the  head,  and  usually  consists  of  a sac  containing  two  otolithes,  and  a vesti- 
bule supporting  three  semicircular  canals.  In  the  Sharks,  and  their  allies,  we  also  find 
traces  of  a communication  between  the  internal  ear  and  the  outer  world.  The  sense  of 
taste  is  probably  by  no  means  acute  in  fishes  ; and  as  their  scaly  covering  must  neces- 
sarily render  their  general  surface  rather  insensible  to  external  impressions,  they  are 
often  furnished  with  special  tactile  organs,  in  the  shape  of  filaments,  surrounding  the 
mouth  (Fig.  14),  or  detached  from  the  pectoral  fins,  which  probably  assist  them  in  their 
search  for  prey. 

A few  fishes  are  furnished  with  a peculiar  apparatus,  which  confers  upon  them  the 
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Fig.  15. — Brains  of  Fishes.  A,  Cod  ; B, 
Shark,  ol,  olfactory  lobes;  ch,  cerebral 
hemispheres  ; op,  middle  brain,  giving  rise 
to  optic  nerves ; ce,  cerebellum  ; sp,  spinal 
cord. 
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singular  power  of  communicating  an  electric  shock  to  any  animal  with  which  they 
come  in  contact.  The  apparatus  consists,  in  all  eases,  of  a mass  of  gelatinous  columns, 
separated  hy  membranous  partitions,  which  arc  richly  furnished,  both  with  vessels  and 
nerves.  The  only  fishes  hy  which  this  curious  property  is  undoubtedly  possessed,  are 
the  Gymnolus,  or  Electric  Eel  of  South  America,  the  fishes  of  the  genus  Torpedo,  and 
the  Malapterurus  and  Mormyrus  of  the  Nile. 

The  structure  of  the  alimentary  canal  is  often  very  complicated.  There  is  scarcely  a 
hone  that  assists  in  the  formation  of  the  oral  cavity  that  is  not  often  furnished  with  teeth, 
although  these  organs  are  usually  developed  upon  particular  hones.  The  upper  jaw 
generally  hears  two  parallel  rows  of  teeth  (Fig.  13),  one  attached  to  the  intermaxillary 
hones,  and  the  other  to  the  palatine  hones ; the  vomer  also  is  commonly  armed  with  teeth. 
The  teeth  in  the  lower  partof  the  mouth  are  usually  confined  to  the  lower  jaw  and  lingual 
hone.  Eesides  these,  the  branchial  arches  and  the  superior  and  inferior  pharyngeal 
bones  are  almost  always  furnished  with  teeth,  forming  a sort  of  trap  at  the  entrance  of 
the  oesophagus.  The  teeth  are  not  inserted  into  sockets  as  in  man  and  many  other 
Vertebrata  ; they  are  merely  attached  to  the  surface  of  the  hone  upon  which  they  are 
supported.  In  some  cases,  they  are  simply  imbedded  in  the  skin  of  the  mouth ; in 
others  they  are  attached  by  means  of  ligamentous  filaments,  and  these  are  frequently 
moveable.  In  most  fishes  the  teeth  are  constantly  changing  during  the  life  of  the 
animal,  the  older  ones  falling  out  to  give  place  to  others  which  are  developed  in  their 
neighbourhood.  They  vary  greatly,  both  in  their  external  form  and  in  their  internal 
structure.  The  simplest  form  is  that  of  a cone  ; hut  they  are  frequently  compressed  so 
as  to  constitute  cutting  organs,  or  widened  into  grinders.  The  conical  teeth  are  often 
minute,  and  set  very  close  together,  so  as  to  form  a velvet-like  surface. 

The  oesophagus  is  usually  very  muscular,  and  the  stomach  large.  The  pyloric 
aperture  is  generally  furnished  with  a membranous  valve ; and  behind  the  pylorus 
there  are,  in  most  bony  fishes,  a variable  number  (from  one  to  sixty)  of  blind 
appendages,  or  caeca  (called  the  pyloric  appendages , or  caeca'),  which  are  considered  to  he 
the  representatives  of  the  pancreas,  which,  in  fact,  occupies  their  place  in  the  cartila- 
ginous fishes.  From  this  point  the  intestine  is  more  or  less  convoluted  in  the  abdo- 
minal cavity,  until  it  terminates  at  the  anus ; in  some  Fishes  the  colon  is  furnished 
•with  a spiral  arrangement  of  valves,  serving  to  increase  its  surface.  The  anal  aperture 
is  usually  placed  at  the  posterior  portion  of  the  abdomen ; hut  in  many  cases  it  is 
removed  further  forward,  and  sometimes  even  opens  close  under  the  throat.  The  liver 
is  usually  of  great  size  ; it  is  almost  always  furnished  with  a gall  bladder,  and  the 
gall-ducts  open  into  the  intestine,  close  behind  the  pyloric  aperture.  The  spleen  is 
also  invariably  present. 

Almost  all  Fishes  are  predaceous  animals,  attacking  and  destroying  indiscrimi- 
nately all  the  weaker  inhabitants  of  the  waters,  such  as  Insects,  “Worms,  Crustacea,  and 
Mollusca,  and  preying  with  avidity  upon  the  smaller  individuals  of  their  own  class. 
Many  of  them  are  excessively  voracious,  seizing  upon  everything  that  comes  in  theii 
way : these  are  always  furnished  with  a formidable  apparatus  of  teeth  ; others,  which 
are  not  provided  with  such  powerful  offensive  weapons,  confine  their  depredations  to 
the  smaller  and  more  helpless  aquatic  animals.  "Very  few  feed  upon  vegetable 
matters. 

The  respiration  in  all  fishes  is  aquatic,  and  we  meet  with  no  instance  of  true 
lungs  in  any  members  of  the  class.  Many  species,  however,  possess  a large  sac-like 
organ,  containing  air,  which,  as  it  is  often  connected  with  the  oesophagus  by  a tuDe, 
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must  be  regarded  as  to  a certain  extent  analogous  to  the  lungs  of  air-breathing  Yerte- 
brata.  This  sac,  which  is  known  as  the  air-bladder , has,  however,  nothing  to  do  with 
respiration ; it  receives  blood  from  the  arteries  and  returns  it  into  the  veins,  and  the 

air  which  it  incloses  is  probably  derived  from  this 
fluid.  Its  office  is  to  lessen  the  specific  gravity 
of  the  fish,  and  it  is  furnished  with  a muscular 
apparatus,  often  of  very  curious  construction,  by 
means  of  which  its  capacity  may  ho  changed,  so 
as  to  render  the  animal  heavier  or  lighter  than  the 
surrounding  medium. 

The  mechanism  by  which  respiration  is  effected 
is  as  follows  : — The  gills  are  composed  of  a number 
of  membranous  laminae,  furnished  with  minute 
blood-vessels,  and  supported  upon  bony  or  cartila- 
ginous arches,  which  sui’round  the  pharynx. 
These  arches  are  separated  from  each  other  by 
slits ; and  the  water  which  is  drawn  into  the 
pharynx  by  a movement  of  deglutition,  passes  off 
through  these  slits,  and  escapes  by  the  opercular 
aperture.  These  organs  are  fitted  exclusively  for 
aquatic  respiration.  Unless  the  gill-laminae  are 
surrounded  by  moisture,  and,  as  it  were,  suspended 
in  the  surrounding  medium,  the  majority  of  fishes 
soon  die,  from  the  clogging  of  those  delicate  organs 
and  the  rapid  desiccation  of  their  surface.  Some 
species,  however,  are  furnished  with  a special  ap- 
paratus to  keep  their  breathing  organs  moist  when 
in  the  air  ; and  a few  others,  which  have  no  such 
provision,  appear  to  be  very  little  affected  by  a 
temporary  absence  from  their  native  element. 

With  but  a single  exception,  all  fishes  possess  a 
muscular  heart,  which  is  situated  under  the  throat, 
usually  within  the  angle  formed  by  the  two  sides 
of  the  scapular  arch  (Fig.  16).  It  is  composed  of 
two  cavities, — an  auricle,  which  receives  the  blood 
on  its  return  from  the  body,  and  a ventricle,  which 
drives  it  again  into  the  system.  The  blood,  on 
leaving  the  ventricle,  passes  through  a main  artery, 
which  is  usually  bulbous  at  the  base,  and,  in  many 
fishes,  is  covered  in  the  same  part  with  a powerful 
muscular  coat,  and  furnished  with  a valvular  ap- 
paratus. From  the  continuation  of  this  arterial 
bulb,  which  runs  forward,  the  branchial  vessels  are 
I given  off  on  each  side  ; these  conduct  the  blood,  which  is  still  in  the  venous  state,  into 
the  gills,  where,  in  passing  through  the  numerous  capillary  vessels  with  which  the  sur- 
face of  those  organs  is  covered,  it  comes  in  contact  with  the  water,  and  undergoes  that 
change  which  it  is  the  object  of  respiration  to  produce  in  the  blood.  After  passing 
through  this  network  of  minute  vessels  the  blood  is  again  collected  in  larger  vessels,  and 
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Pi?.  16. — Circulatory  System  of  Fish. 

■ o,  branchial  artery ; b,  arterial  bulb ; 
c,  ventricle ; d,  auricle ; e,  venous 
sinus  ; /,  vena  porta,  liver,  &c. ; g, 
intestine;  A,  vena  cava;  i,  vessels  of 
tne  gills ; k,  dorsal  artery  ; l,  kid- 
neys ; m,  dorsal  artery  or  aorta. 
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convoyed  to  the  aorta,  or  principal  artery,  which  runs  down  the  whole  length  of  tl 
body  immediately  helow  the  vertebral  column,  giving  off  branches  to  the  various  orga 
during  its  passage.  After  passing  through  the  capillary  vessels  of  the  body  the  blood 
again  collected  in  the  veins,  which  convey  it  into  a great  vein  running  up  towards  t 
heart,  called  the  vena  cava.  In  its  course  towards  the  heart  a portion  of  the  veno 
hlood  is,  however,  diverted  into  a peculiar  system  of  veins,  called  the  system  of  the  ve 
porta,  which  ramifies  through  the  substance  of  the  liver ; the  kidneys  are  also  suppfi 
with  venous  blood.  Thus  the  heart  in  Fishes  acts  both  as  a systemic  and  a respirato 
heart,  a single  contraction  of  the  ventricle  serving  to  propel  the  blood  not  only  throu) 
the  vessels  and  capillaries  of  the  respiratory  apparatus,  but  also  through  those  of  i 
general  circulation  ; whilst  a portion  of  the  fluid  also  passes  through  the  capillaries 
the  liver  and  kidneys. 

The  last-mentioned  organs  are  usually  of  very  large,  size,  and  He  in  the  immedia 
neighbourhood  of  the  vertebral  column.  The  ureters  are  much  branched  at  their  origi 
hut  afterwards  unite  to  form  a single  canal,  which  often  assumes  the  form  of  a bladde 
and  the  secretion  is  discharged  sometimes  into  the  rectum  and  sometimes  by  separa 
apertures  situated  close  behind  the  anus. 

These  animals  are  all  essentially  oviparous.  The  ovaries,  well  known  under  t 
name  of  roe,  are  generally  of  large  size,  and,  when  fully  distended  with  ova,  occupy 
considerable  portion  of  the  abdominal  cavity,  which  they  often  distend  to  a gre 
extent.  The  number  of  ova  contained  in  the  ovaries  of  a single  fish  is  often  enormot 
In  most  fishes  the  mature  ova  are  carried  out  by  means  of  an  oviduct,  which  ope: 
either  into  the  last  portion  of  the  intestine  or  by  a separate  aperture  immediately  behii 
the  anus.  In  a few  the  oviduct  is  wanting,  and  the  ova,  when  ready  to  be  deposite 
break  through  the  walls  of  the  ovaries  into  the  abdominal  cavity,  whence  they  esca; 
by  one  or  more  apertures.  The  male  organs  occupy  the  same  position  as  those  of  tl 
female  ; they  are  commonly  known  as  the  soft  roe.  The  mode  in  which  their  conten 
are  evacuated  presents  much  the  same  differences  as  in  the  female.  As  a general  rul 
the  products  of  these  organs  are  discharged  at  once  into  the  water ; the  fish  usual 
resorting  in  crowds  to  the  same  spot  for  the  purpose  of  spawning,  so  as  to  secure  tl 
impregnation  of  the  ova.  This  is  evidently  the  object  of  the  curious  instinct  whic 
prompts  so  many  fishes  to  undertake  migrations  in  vast  shoals,  and  often  to  gre: 
distances.  The  Herring,  the  Pilchard,  and  the  Mackerel  are  examples  of  fishes  whic 
perform  considerable  journeys  in  search  of  a proper  place  in  which  to  deposit  the 
spawn.  The  Salmon  is  also  very  remarkable  in  this  respect,  from  the  pertinacity  wit 
which  it  continues  its  course  from  the  sea,  in  which  it  habituaHy  resides,  in  order  1 
deposit  its  ova  in  the  small  streams  near  the  sources  of  rivers.  The  spawning  appea: 
to  take  place  only  once  a year. 

Many  fishes,  however,  are  what  is  called  ovo-viviparous ; that  is  to  say,  the  ova  ai 
retained  within  the  oviduct  until  the  complete  evolution  of  the  embryo.  The  mode  i 
which  the  impregnation  of  the  ova  is  effected  in  these  cases  is  not  exactly  known. 

Fishes  appear  always  to  select  shallow  water  for  the  deposition  of  their  ova;  bu: 
beyond  this,  they  do  not  generally  exhibit  any  care  for  their  offspring.  A few,  how 
ever,  form  a sort  of  nest  for  the  protection  of  their  eggs  and  young ; and  in  som 
instances,  the  male  remains  as  a guard  over  the  fry  until  they  have  acquired  sufficiei 
■*  strength  and  agility  to  venture  forth  into  the  world.  The  little  Stickleback 
(i Gfatterosteus ),  so  common  in  all  our  ponds,  furnish  an  interesting  example  of  th 
exercise  of  this  instinct. 
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Divisions. — The  classification  of  Fishes  has  always  presented  considerable  difficulties 
tho  naturalist.  Linnaeus,  who  placed  the  cartilaginous  fish  amongst  the  Amphibia, 
vided  the  bony  fishes  into  orders  according  to  the  position  of  the  ventral  fins  ; Cuvier 
onded  his  primary  groups  upon  characters  derived  from  the  consistence  of  the  skeleton 
irtilaginous  or  bony),  subdividing  these  into  orders  in  accordance  with  the  characters 
esented  by  the  fins  and  gills  ; and  Professor  Agassiz  afterwards  proposed  the  system 
which  we  have  already  referred,  founded  upon  the  structure  of  the  scales. 

The  arrangement  here  followed  is  nearly  identical  with  that  proposed  by  Professor 
iiller  in  his  valuable  memoir  on  the  Ganoid  Fishes,  published  in  the  “ Transactions 
the  Berlin  Academy  ” for  1844,  in  which,  by  combining  the  systems  of  Cuvier  and 
;assiz,  and  making  such  alterations  as  his  own  extensive  acquaintance  with  the 
imals  suggested  to  him,  he  has  succeeded  in  arranging  the  members  of  this  difficult 
tss  in  a far  more  satisfactory  manner  than  any  of  his  predecessors. 

We  divide  the  class  of  Fishes  into  five  great  orders.*  In  the  first,  the  leptocardia, 
e heart  is  entirely  absent,  and  the  circulation  is  effected  by  the  pulsations  of  the  great 
ssels.  The  vertebral  column  is  represented  by  a gelatinous  band  supporting  the  spinal 
:rd,  and  the  latter  exhibits  scarcely  any  traces  of  cerebral  organs  at  its  anterior 
. trcmity.  The  fishes  of  the  other  four  orders  have  a distinct  muscular  heart,  com- 
sed  of  two  chambers.  In  the  first  and  second,  the  aperture  leading  from  the  ventricle 
to  the  artery  is  furnished  with  two  valves,  and  the  base  of  the  artery  is  destitute  of  a 
jscular  coating ; in  the  others  the  valves  at  the  entrance  of  the  artery  are  wanting  ; 
t the  inner  surface  of  the  latter  is  furnished  with  numerous  valves,  and  its  outer 
It  rface  is  clothed  with  a muscular  coating.  Of  the  former,  the  Cyclostomata  are  further 

• itinguished  by  their  cartilaginous  skeleton,  their  sac-like  branchiae,  opening  by  a 
. ries  of  apertures  along  the  sides  behind  the  head,  and  their  round  sucking  mouth 
;..thout  jaws;  whilst  the  Teleostia  have  a well-developed  bony  skeleton,  a mouth 
mushed  with  jaws,  and  free  branchial  organs  concealed  under  an  operculum. 

The  Ganoidea,  forming  the  first  order  of  fishes  with  a muscular  arterial  bulb, 

' lemble  the  Teleostia,  in  having  free  branchiae,  covered  by  an  operculum.  The 
n eleton  in  this  order  is  sometimes  bony,  sometimes  cartilaginous ; and  the  skull  is 
' are  or  less  covered  wi  th  bony  dermal  plates.  In  the  second  order,  the  Selachia,  the 
1 eleton  is  always  cartilaginous,  the  gills  are  fixed,  the  water  used  in  respiration  passing 
' '■  through  a series  of  openings,  corresponding  in  number  to  the  gills,  and  the  head  is 

• ver  covered  by  bony  plates. 

1 In  accordance  with  the  views  of  Professor  Owen,  and  many  other  naturalists,  we 

■ ve  removed  the  Selachia  (including  the  Sharks  and  Pays)  to  the  head  of  the  class, 
position  to  which  they  are  undoubtedly  entitled,  on  account  of  the  evident  approach 
rich  they  make,  in  many  important  particulars,  to  the  higher  groups  of  the  Yertebrata. 
ns  alteration  has  also  necessitated  the  removal  of  the  Ganoid  fishes,  which  in  any 

' stem  must  occupy  a position  intermediate  between  the  Teleostia,  or  bony,  and  the 

■ lochia , or  cartilaginous  fishes. 

- Professor  Muller  includes  a sixth  group  (the  Dipnoi ) in  the  present  class,  for  the 

• ception  of  the  Protopterus  and  Lepidosiren — singular  animals,  which  appear  to  partake 
roost  equally  of  the  characters  of  this  and  the  following  class.  It  has,  in  fact,  long 

:.*en  a matter  of  dispute  in  which  of  these  great  groups  these  curious  creatures  should 
' placed;  and  we  have  preferred  arranging  them  amongst  the  Batrachia,  as  they 
■?ee  with  those  animals  in  possessing  lungs  and  a pervious  nasal  cavity. 

• Sub-classes  of  M tiller. 
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Order  I. — Leptocardia. 

This  order  includes  only  a single  small  fish,  which  rarely  attains  a length  of  twe 
inches,  hut  which  presents  so  many  remarkable  characters  that  its  title  to  a place  ii 
the  vertebrate  division  of  the  Animal  Kingdom  has  been  disputed  by  some  authors 
This  is  the  Amphioxus  Innceolatus,  a little,  slender,  transparent  creature,  which  is  fount 
on  sandy  coasts  in  various  parts  of  the  world.  Its  body  is  of  an  elongated  lanceolate 
form,  with  a.narrow  membranous  border,  running  along  the  whole  of  the  dorsal  and  t 
part  of  the  ventral  surface,  and  expanding  at  the  caudal  extremity  into  a lancet-shapet 
fin  ; which,  however,  is  traversed  by  the  tail  itself.  The  vertebral  column  is  repre- 
sented  by  a gelatinous  cord  ( chorda  dorsalis ),  which  supports  the  axis  of  the  nervoui 
system  ; the  latter  terminates  anteriorly  by  a rounded  extremity,  without  any  signs  o 
a brain.  The  head  bears  a pair  of  eyes,  which  are  connected  with  the  end  of  thi 
nervous  axis  by  short  filaments  ; and  between  these  is  a small  ciliated  pit,  apparently 
the  first  rudiment  of  an  olfactory  organ. 

The  mouth  is  placed  at  the  front  of  the  head,  where  it  forms  an  oval  opening,  quite 
destitute  of  jaws,  but  surrounded  by  a number  of  cartilaginous  points  ; the  oral  cavity 
leads  into  a large  branchial  sac,  at  the  hinder  extremity  of  which  is  the  entrance  of  th( 
intestinal  canal.  By  the  action  of  cilia,  with  which  these  cavities  are  lined,  current 
are  produced  in  the  water  ; and  the  water  thus  carried  into  the  branchial  sac,  passes  of 
through  numerous  slits  in  its  walls  into  the  general  cavity  of  the  body,  whence  i 
escapes  by  an  opening  in  the  ventral  surface. 

The  circulation  of  the  blood  is  effected  entirely  by  the  contractile  power  of  thi 
arteries  ; no  trace  of  a muscular  heart  is  to  be  detected  in  the  transparent  body  of  th< 
creature.  The  blood  itself,  unlike  that  of  all  other  Yertebrata,  is  perfectly  colourless. 

Order  II. — Cyclostomata. 

General  Characters. — The  Cyclostomata  still  retain  a good  deal  of  the  embryo- 
nic-character so  characteristic  of  the  preceding  order,  although  in  their  general  organi- 
zation they  exhibit  a very  great  advance. 

They  are  of  an  elongated,  cylindric,  and  somewhat  worm-like  form  (Fig.  17),  the  skir 
is  tough  and  quite  destitute  of  scales,  the  pectoral  and  ventral  fins  are  wanting,  and  th< 
continuous  fin,  which  runs  round  the  posterior  extremity  of  the  body,  contains  scarcely 

any  rays.  The  skeletoi 
is  cartilaginous,  and  con- 
sists simply  of  a dorsal 
cord  and  of  a rudimentary 
skull,  without  any  trace 
of  ribs  or  other  appendages.  The  mouth  is  destitute  of  jaws,  and  usually  forms  a cir- 
cular sucking  cup,  supported  by  a curious  cartilage.  The  inner  surface  of  the  mouth 
is  often  armed  with  teeth.  The  branchiae  are  in  the  form  of  little  sacs,  on  the  innei 
surface  of  which  the  blood-vessels  ramify.  These  usually  open  externally  by  separate 
orifices. 

The  circulation  of  the  blood  in  the  Cyclostomata  is  effected,  as  in  all  the  remaining 
fishes,  by  means  of  a muscular  heart,  composed  of  two  chambers.  Ihe  orifice  through 
which  the  blood  passes  from  the  ventricle  into  the  branchial  artery,  is  provided  with  a 
pair  of  semilunar  valves,  and  the  base  of  this  vessel  is  not  furnished  with  a muscular  coatJ 
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Divisions. — This  order  contains  only  two  families.  In  the  Myxintdce,  the  mouth 
i furnished  with  a number  of  cirri  or  tentacles,  the  lip  bears  a single  tooth,  and  the 
jngue  is  sometimes  armed  with  a few  teeth.  The  eyes  are  completely  concealed,  and 
ie  nasal  cavity  opens  into  the  mouth.  These  fishes  appear  to  eat  their  way  into  the 
>dies  of  other  fishes,  in  which  they  are  often  found  by  the  fisherman . The  best  known 
lecies  is  the  Myxine  glutinosa , called  the  Hag  by  the  British  fishermen.  It  was 
■'scribed  by  Linnaeus  as  a parasitic  worm,  and  receives  its  specific  name  “glutinosa” 
-om  the  immense  quantity  of  mucus  which  it  can  give  off  from  its  skin,  and  which 
i said  to  be  so  great  that  if  put  into  a vessel  of  water,  it  will,  in  a very  short  period, 
onvert  the  whole  of  it  into  a glutinous  mass,  capable  of  being  drawn  out  into  threads. 

In  the  second  family,  the  Petromyzonidce , the  mouth  has  the  form  of  a circular 
_mnel,  formed  either  of  one  or  two  lips.  They  are  always 
i.  ie  inside  of  the  mouth  is  usually  armed  with  numerous  teeth 
avities  never  lead  into  the  mouth,  the  eyes  are  usually 
rell-formed,  and  there  are  generally  seven  brailchial  sacs, 
vhich  open  directly  by  a corresponding  number  of  apertures 
long  the  sides  of  the  body,  whilst  they  communicate  inter- 
. ally  with  the  pharynx  by  the  intervention  of  a common 
. anal. 

This  family  includes  the  various  species  of  Lampreys, 

:rhich  generally  inhabit  fresh  water,  although  some  species 

• re  found  in  the  sea.  They  commonly  adhere  to  stones  in 
be  water  by  means  of  their  funnel-shaped  mouth  ; and  are  said  also  to  attach  themselves, 
y the  same  means,  to  the. bodies  of  other  fishes  so  as  to  feed  at  leisure  upon  their  sub- 
stance. This  statement,  however,  is  very  doubtful ; and  it  appears  more  probable  that 
. ae  Lampreys  derive  their  nourishment  entirely  from  small  aquatic  animals. 

The  Sea  Lamprey  ( Petromyzon  marinus ) attains  a length  of  three  or  four  feet.  It 
c uits  the  sea  early  in  the  spring,  and  proceeds  up  the  larger  rivers  for  the  purpose  of 
pawning ; it  is  at  this  period  that  it  is  generally  taken.  In  former  days  the  Lamprey 
ras  regarded  as  a great  delicacy ; and  one  of  our  English  kings  is  said  to  have  died  in 
onsequence  of  indulging  too  freely  in  a dish  of  these  fish.  They  have  gone  somewhat  out 
f f repute  in  the  present  day ; but  great  numbers  of  the  River  Lamprey  (P.  Jiuviatilis) 

: re  still  taken  in  some  parts  of  Germany,  where  they  abound,  packed  in  jars  with  vinegar, 
p pices,  and  bay  leaves,  and  exported  to  other  countries.  Some  epicures  have  resorted 
b d the  ingenious  expedient  of  drowning  Lampreys  in  wine  ; a process  which  is  sup- 
osed  to  give  them  a very  superior  flavour.  Formerly  the  River  Lamprey  was  very 
bimdant  in  the  Thames,  and  its  capture  formed  a most  important  part  of  the  business 
f the  Thames  fishermen.  They  were  sold  in  great  quantities  to  the  Dutch,  to  be  em- 

• >loyed  as  bait  in  the  Turbot  and  Cod  fisheries.  Mr.  Yarrell  states  that  as  many  as  four 
mndred  thousand  of  these  fish  have  been  sold  for  this  purpose  in  one  season. 

Order  III. — Teleostia. 

General  Characters. — The  fishes  of  this  order,  which  corresponds  almost  exactly 
vith  Cuvier’s  great  section  of  Osseous  Fishes,  must  bo  regarded  as  the  types  of  the 
lass.  They  arc  all  furnished  with  a perfect  bony  skeleton  (Fig.  11),  the  structure  of 
vbich  has  already  been  described  (page  10).  The  skull  is  always  of  a very  compli- 
ed structure,  and  composed  of  numerous  bones  ; the  gills  are  supported  upon  free 
>ony  arches,  and  the  water  passes  away  from  them  by  a single  aperture,  protected  by  a 
i 


destitute  of  cirri,  but 
(Fig.  18).  The  nasal 


Fig.  18. — Mouth  of  the 
Lamprey. 
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bony  operculum  or  gill  coyer.  The  mouth  is  always  formed  by  a pair  of  regular  jaw 
a»ud  usually  armed  with  teeth. 

The  arterial  bulb,  situated  immediately  in  front  of  the  ventricle  of  the  hea 
(Fig.  16),  is  always  composed  of  the  thickened  walls  of  the  vessel,  and  is  never  pr< 
vided  with  a muscular  coat.  The  only  valves  in  this  vessel  are  a pair  placed  at  tl 
point  where  it  communicates  with  the  heart. 

Many  of  these  Fishes  have  a perfectly  naked  skin,  hut  the  majority  are  covere 
with  scales  of  various  forms.  These  are  generally  of  a hdrny  consistency,  and  exhib: 
the  two  principal  types  of  form  already  described  (p.  14),  as  cycloid  and  ctenoid.  In  son 
cases,  however,  the  surface  of  the  body  is  covered  with  bony  scales  and  plates,  whic 
sometimes  unite  so  as  to  form  a complete  suit  of  bony  armour,  presenting  a considerab] 
resemblance  to  that  of  the  Ganoid  Fish,  amongst  which  the  fishes  thus  protected  wei 
actually  placed  by  Agassiz. 

We  have  already  stated  that,  besides  the  pectoral  and  ventral  fins,  the  represer 
tatives  of  the  anterior  and  posterior  limbs,  fishes  are  furnished  with  a series  of  perpen 
dicular  fins  placed  on  the  median  line  of  the  body,  and  denominated,  according  to  thei 
position,  the  dorsal , caudal , and  anal fins  (see  p.  13,  Fig.  14).  The  folds  of  skin  of  whic] 
these,  as  well  as  the  pectoral  and  ventral  fins,  are  composed,  are  extended  by  means  of  a: 
apparatus  of  rays,  which  present  themselves  under  two  very  distinct  forms  in  the  bon 
fishes — namely,  as  spines  and  soft  rays.  The  former  are  simple,  bony  spines,  taperini 
gradually  to  a point.  They  are  generally  stiff,  and  project,  more  or  less,  beyond  th 
membranous  part  of  the  fin,  so  that,  in  some  instances,  they  become  dangerous  weapon! 
The  soft  rays  are  also  usually  composed  of  bony  matter ; but  instead  of  being  compos© 
of  a single  piece,  like  the  spines,  they  are  divided  transversely  into  numerous  shor 
joints,  and  are  also  constantly  dividing  and  subdividing  longitudinally  as  they  diverge 
from  their  point  of  insertion  ; so  that,  starting  from  the  body  as  a single  jointed  ray 
they  become  split  up  before  reaching  the  margin  of  the  fin  into  a bundle  of  smalle 
but  similarly  jointed  branches.  The  soft  rays  are  of  universal  occurrence  throughou 
the  series  of  bony  fishes  ; the  spiny  rays  occur  in  a great  number,  but  are  often  absent 
The  spiny  rays  are  to  be  found  in  all  the  fins  except  the  caudal ; they  always  occupy 
the  anterior  part  of  the  fin,  the  remainder  being  composed  of  soft  rays.  In  some  fishes 
with  two  dorsal  fins  (such  as  the  Perch,  Figs.  11  and  22),  the  first  dorsal  is  often  entirel) 

supported  by  spiny  rays  ; but  in  these  casei 


we  must  consider  the  whole  of  the  dorsai 
appendages  as  constituting  one  large  fin 
In  some  Fishes  one  or  more  of  the  spinous 
rays  are  completely  separated  from  the  fins 
These  are  generally  employed  as  weapons 
of  offence  and  defence. 

The  rays  of  the  pectoral  and  ventral  fins 


are,  of  course,  articulated  to  the  bones 


Fig'.  19.— T)or«al  Fin,  supported  on  spiny  rays, 
r,  r,  and  these  resting  on  interspinous  bones, 
i. 


representing  the  anterior  and  posterior 
members,  which,  in  fishes,  are  usually 
entirely  concealed  within  the  skin.  The 
rays  of  the  median  or  perpendicular  fins  articulate  with  a series  of  bones  (Fig.  19), 
which  are  plunged  into  the  median  line  of  the  body  between  the  great  longitudinal 
masses  of  muscles,  and  which,  from  their  extremities  passing  in  between  the  spinous 
processes  of  the  vertebral  column,  have  been  denominated  interspinous  bones.  Small 
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muscles,  attached  at  one  extremity  to  the  intorspinous  hones,  and  at  the  other  to  the 
fin-rays,  enable  the  fish  to  raise  or  depress  the  fin  at  pleasure.  In  some  fishes  a small, 
thick 'fin,  without  true  rays,  occurs  behind  the  true  dorsal  fin;  this  is  called  the 

adipose  Jin . . . , 

Divisions— This  order  includes  a vast  majority  of  the  living  species  ot  i<ish; 

and  as  the  characters  by  which  the  genera  and  species  are  distinguished  from  each 
other  are  often  bv  no  means  strongly  marked,  there  are  few  groups  of  animals  which 
present  greater  difficulties  to  the  student  than  this.  It  is  divided  into  numerous  families, 
which  may,  however,  be  distributed  under  six  sub-orders,  although  these  are  some- 
times rather  imperfectly  defined. 

Sub-order  I.— Physostomata. 

General  Characters The  fishes  belonging  to  this  group  are  usually  furnished 

with  a complete  series  of  fins,  which  are  always  composed  entirely  of  soft  rays,  with 
the  exception  of  the  first  ray  in  the  dorsal,  anal,  and  pectoral  fins,  which  are  sometimes 
gpinous.  The  ventral  fins  are  sometimes  wanting ; when  present,  they  are  always 
abdominal  in  position,— that  is  to  say,  they  are  situated  on  the  ventral  region,  behind 
the  pectorals.  There  is  never  more  than  one  rayed  dorsal  fin  ; but  behind  this  there  is 
occasionally  a second  adipose  fin.  The  skin  is  sometimes  naked,  and  sometimes  more  or 
less  covered  with  bony  plates  ; in  most  cases,  however,  it  is  thickly  clothed  with  scales, 

which  always  exhibit  the  cycloid  character. 

The  air-bladder  is  always  connected  with  the  pharynx  by  a sort  of  duct,— a most 
important  character,  as  it  only  occurs  in  these  fishes  amongst  all  the  Teleostia. 

The  Physostomata  are  exceedingly  numerous,  and  inhabit  both  salt  and  fresh  waters. 
They  include  amongst  them  some  of  the  most  important  of  the  Fishes  that  are  sought 
for  by  man  as  food ; and  also  the  only  species  of  this  order  which  possess  electrical 

powers.  . . . 

Divisions Professor  Muller  divides  the  Physostomata  into  two  principal  groups, 

the  Apoda,  in  which  the  ventral  fins  are  deficient,  and  the  Abdommalia,  in  which  they 
are  placed  on  the  belly. 

The  former — of  which  the  common  Eel  is  an 
example — are  always  soft-finned  fishes,  of  an  elon- 
gated, snake-like  form,  which  often  want  both 
pairs  of  members,  and  in  which  the  median  fins 
usually  present  the  same  embryonic  form  as  in  the 
Cyclostomata,  except  that  they  are  supported  by 
distinct  rays.  The  head  is  covered  with  a thick 
skin,  which  leaves  only  a small  branchial  opening. 

Within  this  is  a large  sac,  from  which  a second 
sac  is  given  off;  and  it  is  to  this  arrangement  that 
these  fishes  are  indebted  for  their  power  of  sup- 
porting a long  separation  from  their  native  ele- 
ment. They  live  both  in  the  sea  and  in  fresh 
water,  where  they  swim  along  with  an  undulating  movement  of  the  bod)  ; they  arc 
exceedingly  voracious  animals. 

The  Apodal  Physostomata  form  three  families.  Of  these,  the  best  known  arc  the 
Muranidce,  or  Eels,  of  which  several  species  are  eaten  in  this  and  other  countries. 
They  have  the  branchial  apertures  placed  at  tho  sides  of  the  head,  the  intestine 
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without  pyioric  appendages,  and  the  reproductive  organa  without  efferent  ducts.  Many 
species  of  Eels  constantly  inhabit  the  ocean,  whilst  others  usually  live  in  fresh  water,  but 
migrate  to  the  sea  at  particular  periods,  it  is  supposed  to  deposit  their  spawn.  It  is  a 
very  general  belief  that  Eels  arc  viviparous  : but  this  is  quite  a mistake ; and  the 
opinion  has,  no  doubt,  taken  its  rise  from  the  passage  of  intestinal  worms  through  the 
anus.  The  marine  species  attain  a large  size,  the  common  Conger  of  our  "coasts 
measuring  sometimes  as  much  as  ten  feet  in  length. 

In  the  Gymnotida , the  maxillary  bones  take  part  in  the  formation  of  the  margin  of 
the  upper  jaw,  which  is  not  the  case  in  the  Murcenida.  The  branchial  apparatus  is 
situated  as  in  the  preceding  family  ; the  intestine  is  furnished  with  pyloric  appendages ; 
and  the  generative  organs  with  efferent  ducts.  The  dorsal  fin  is  entirelv  wanting  • 
but  the  anal  fin  is  very  long,  running  from  the  anus,  which  is  situated  near  the  throat, 
to  the  hinder  extremity  of  the  body. 

The  most  remarkable  fish  of  this  family  is  the  Electrical  Eel  ( Gymnotus  Electricut, 
Fig.  20),  which  frequents  the  ponds  and  marshy  places  of  South  America.  This  fish 
possesses  a most  wonderful  power  of  communicating  an  electrical  shock  to  any  tiling 
with  which  it  comes  in  contact ; and  this  is  said  to  be  sufficiently  strong  to  knock 
down  a man,  and  deprive  him  of  the  use  of  a limb  for  some  hours.  The  Electrical 
Eels  attain  a length  of  five  or  six  feet ; and,  as  the  apparatus  from  which  the  electricity 
is  evolved  extends  throughout  the  greater  part  of  its  body,  it  may  readily  be  imagined 
that  the  discharge  of  such  a battery  must  be  a formidable  affair.  The  apparatus  is 
composed  of  four  longitudinal  bundles,  placed  one  on  each  side  of  the  dorsal  and  one  on 
each  side  of  the  ventral  region  of  the  body.  These  bundles  are  composed  of  a multi- 
tude of  horizontal  parallel  plates,  which  are  intersected  by  transverse  vertical  plates,  I 
the  quadrangular  canals  thus  formed  being  filled  with  a gelatinous  matter.  The  whole 
apparatus  is  liberally  supplied  with  nerves,  and  may  be  considered  to  represent  an 
exceedingly  complicated  galvanic  battery.  So  powerful,  in  fact,  is  the  current  of 
electricity  evolved  by  it  that  it  can  decompose  chemical  compounds,  and  magnetize  steel 
needles.  It  appears  that  the  anterior  portion  of  the  apparatus  is  positive,  and  the 
posterior  negative  ; and  that  those  parts  of  it  only  which  are  in  contact  with  an  object 
are  implicated  in  the  production  of  the  current.  Nevertheless,  it  is  said  that  the 
animal  can  make  use  of  it  in  benumbing  small  fishes  at  some  distance  from  it  in  the 
water.  The  Indians  of  South  America,  when  they  wish  to  capture  this  fish,  commence 
their  operations  by  driving  a number  of  horses  and  mules  into  the  ponds  inhabited  by 
them  ; the  eels,  alarmed  at  the  disturbance,  immediately  attack  the  intruders  upon  their 
quiet  domain,  usually  applying  their  entire  length  to  the  bellies  of  the  unfortunate 
quadrupeds,  and  thus  giving  the  full  effect  of  the  whole  electrical  apparatus.  Some  of 
the  horses  soon  become  disabled,  and  falling  down  in  the  water,  are  drowned ; the 
others,  being  driven  back  by  the  shouts  and  whips  of  the  Indians,  continue  the  conflict 
until  the  powers  of  the  Gymnoti  are,  for.  the  time,  exhausted.  These  then  endeavour, 
in  their  turn,  to  escape  from  the  scene  of  warfare,  and  for  this  purpose  approach  the 
shore,  where  another  enemy  awaits  them : the  Indians,  armed  with  harpoons  attached 
to  long  cords,  strike  at  all  that  come  within  reach,  and  by  jerking  them  rapidly  out  of 
the  water,  so  as  to  keep  the  cord  from  getting  wet,  contrive  to  secure  their  booty  -without 
receiving  any  shock.  Several  other  species  of  this  family  are  found  in  the  waters  of 
South  America,  hut  none  of  them  appear  to  possess  electrical  properties.  Mr.  "Wallace 
found  ten  species  in  the  small  streams  near  the  sources  of  the  Rio  Negro  and  Orinoco ; 
he  says  that  they  are  all  eaten,  but  that,  owing  to  the  number  of  forked  bones  which 
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they  contain,  they  are  but  little  esteemed.  The  Indians  informed  him  that  a rostrated 
species,  common  in  those  rivers,  has  a very  singular  and  ingenious  manner  of  obtaining 
its  nourishment.  They  stated  that  its  principal  food  consisted  of  ants  aDd  white  ants} 
j insects  which  are  exceedingly  abundant  in  those  regions,  and  that,  to  procure  them,  it 
I approached  the  shore  and  laid  its  tail  upon  the  ground.  The  ants,  attracted  by  the 
[ slimy  matter  with  which  this  tempting  morsel  is  covered,  soon  crawl  thickly  upon  it, 

[ when  the  fish  suddenly  dives  into  the  water,  leaving  its  prey  struggling  on  the  surface, 

5 from  which  it  can  pick  them  off  at  its  leisure. 

The  third  family  is  that  of  the  Symbranchidce,  in  which  the  branchial  apertures(  \ 
j.  instead  of  being  placed  at  the  sides  of  the  head,  as  in  the  two  preceding  families,  unite 
L to  form  a single  opening,  often  divided  by  a longitudinal  partition,  in  the  throat.  They 
l . are  all  inhabitants  of  tropical  countries,  and  live  in  fresh  water. 

Of  the  abdominal  Physostomata,  the  first  family  contains  only  a single  little  blind  fish, 
i • which  is  found  in  the  subterranean  caves  of  North  America.  The  head  is  broad  and 
r rounded  ; the  eyes  completely  covered  by  an  opaque  skin,  or  entirely  absent ; and  the 
..  anus  is  situated  on  the  throat  in  front  of  the  pectoral  fins.  The  young  are  brought  forth 
alive.  It  forms  the  family  Amblyopsidce. 

The  fishes  of  the  second  family,  the  Clupeidce,  are  always  covered  with  large  thin 
I scales ; the  mouth  is  wide,  and  both  the  maxillary  and  intermaxillary  bones  assist  in 
i the  formation  of  the  margin  of  the  upper  jaw.  The  dorsal  fin  is  single,  and  there  is  no 
: adipose  fin.  Most  of  them  are  furnished  with  pyloric  cceca  and  air-bladders. 

This  family  includes  some  of  the  most  important  of  all  fishes,  in  an  economical 
point  of  view.  Of  these  the  best  known  and  most  valuable  is  the  Herring  ( Clupea 
% Earengus),  which  occurs  in  vast  abundance  upon  our  coasts,  between  the  months  of 
t July  and  November,  and,  during  this  period,  gives  employment  to  multitudes  of  fisher- 
c men  and  whole  fleets  of  vessels.  It  has  long  been  a generally  received  opinion  that 
the  Herring,  when  it  disappears  from  the  immediate  neighbourhood  of  our  coasts, 
undertakes  a long  migration  to  the  Arctic  Seas,  where  it  is  said  to  find  an  abundant 
i nourishment  in  the  vast  swarms  of  minute  Crustacea  with  which  the  waters  of  those 
R *eas  are  known  to  abound.  This  notion  appears  to  rest  principally  upon  the  authority 
■>f  Pennant,  who  particularly  described  the  supposed  line  of  migration,  and  states  that 
‘he  mass  of  Herrings,  on  their  way  southwards  towards  their  spawning  grounds,  meets 

• its  first  obstruction  at  the  Shetland  Isles,  which  divide  the  army  into  two  parts,  of 

• which  one  passes  down  the  eastern  and  the  other  down  the  western ' shores  of  our 

■ slands.  Unfortunately  for  this  theory,  however,  it  appears  that  the  Herring,  if  not 
» v holly  unknown,  i3  at  least  an  exceedingly  rare  fish  in  the  Arctic  Seas,  whilst,  on  the 

ither  hand,  specimens  may  be  taken  at  all  seasons  in  the  neighbourhood  of  the 
European  coasts. 

From  the  statements  of  several  observers,  it  appears  certain  that  the  Herrings 
nhabit  the  European  seas  at  all  seasons,  keeping  in  deep  water  during  the  winter  and 
f spring  months,  and  that  the  appearance  of  the  vast  shoals  at  particular  epochs,  which 
ias  given  rise  to  the  idea  of  their  performing  a long  migration,  is  due  only  to  their 
! Peking  the  shallow  waters  for  the  deposition  of  their  spawn.  During  their  migrations 

■ or  this  purpose  they  swim  close  to  the  surface  of  the  water ; and  so  enormous  arc  the 
crowds  of  fish  which  thus,  animated  by  a common  impulse,  swim  together  in  the  same 

direction,  that  the  sea  for  miles  exhibits  a silvery  appearance,  from  the  glittering  of 
heir  brilliant  scales. 

The  principal  Beat  of  the  Herring  fishery  in  this  country  is  at  Yarmouth,  ir. 
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Norfolk ; but  it  ia  also  carried  on  at  many  other  points  of  the  coast.  Some  idea  of 
its  importance  may  be  formed  from  the  fact  that,  independently  of  the  consumption 
in  the  fresh  state,  upwards  of  half  a million  of  barrels  of  Herrings  have  been  cured  in 
this  country  in  a year,  and  that  in  1849  more  than  three  hundred  thousand  barrels  of 
these  fishes  were  exported,  valued  at  upwards  of  £320,000.  The  fishery  is  carried  on 
principally  at  night. 

Several  other  species  of  the  genus  Clupea,  are  also  of  great  importance  as  articles  of 
food.  Amongst  theso  the  Pilchard  ( Clupea  Pilchardus ),  a fish  which  closely  resembles 
the  Herring,  but  is  of  a somewhat  smaller  size,  probably  'holds  the  first  rank.  The 
Pilchard  is  found  in  the  greatest  abundance  on  the  coasts  of  Cornwall,  which  it 
approaches  in  vast  shoals  about  the  beginning  of  July.  It  is  taken,  like  the  Herring, 
principally  at  night,  by  inclosing  the  shoal  within  a large  perpendicular  net,  called  a 
sean,  of  which  one  edge  is  supported  at  the  surface  of  the  water  by  means  of  cork 
buoys,  whilst  the  other  is  carried  to  the  bottom  by  leaden  weights.  According  to  Dr. 
Macculloch,  “ a single  sean  has  been  known  to  inclose  at  once  as  many  as  4,200  hogs- 
heads (1200  tons)  of  fish  ! But  this  was  the  greatest  quantity  ever  taken,  and  it  is  but 
seldom  that  as  many  as  1200  hogsheads  are  caught  at  a time.”  From  this  prison  the 
fish  are  removed  at  low  water  by  means  of  a small  net,  technically  denominated  a 
tuck  net ; and,  as  they  must  not  be  carried  to  the  shore  in  greater  quantities  than  can 
be  managed  by  those  who  are  engaged  in  curing  them,  it  often  requires  several  days 
to  secure  the  whole  of  the  fish  captured  by  a successful  “take.”  The  average  annual 
produce  of  the  Cornish  Pilchard  fisheries  is  said  to  be  about  21,000  hogsheads,  con- 
taining the  enormous  number  of  60,000,000  fish  ; and  in  particularly  good  seasons  this 
quantity  has  been  almost  doubled. 

The  Sprat  ( Clupea  Sprattus ) is  another  species,  which,  although  much  smaller  than 
the  Herring,  and  by  no  means  of  the  same  commercial  importance,  yet,  by  its  great 
abundance  at  particular  seasons,  furnishes  an  acceptable  supply  of  cheap  and  agreeable 
food.  The  sprat-fishing  commences  in  November  ; and  the  fish  are  often  taken  in  such 
vast  quantities  as  to  overstock  the  market ; so  that  the  fishermen  are  frequently  com- 
pelled to  sell  them  to  the  farmers,  to  be  employed  as  manure.  The  White-bait  ( Clupea 
alba),  in  such  great  repute  with  London  epicures,  is  another  member  of  this  genus. 
It  was  formerly  regarded  as  the  fry  of  some  other  fish,  probably  the  Shad  (Cl  alosa), 
a much  larger  species,  which  inhabits  the  same  waters.  There  appears,  however,  to 
be  no  doubt  that  the  White-bait  is  a distinct  species,  and  that  both  it  and  the  Shad  are 
marine  fish,  which  ascend  our  rivers  for  the  purpose  of  depositing  their  spawn.  The 
contrary  opinion  formerly  prevailed  ; and  there  are  still  laws  in  existence  prohibiting 
the  capture  of  White-bait  under  pain  of  severe  penalties. 

In  the  Mediterranean,  the  place  of  the  Herring  is  taken  by  the  Sardine  (Cl  sardins), 
a fish  which  closely  resembles  the  Pilchard ; but  is  rather  smaller  in  size.  It  is  also 
taken  in  great  abundance  on  the  coasts  of  Brittany ; and  its  flesh  is  regarded  as  a 
most  delicate  article  of  food. 

Another  species  of  this  family,  very  common  in  the  Mediterranean,  and  which  is 
also  found  in  considerable  abundance  in  the  English  Channel,  and  on  the  coasts  of 
France  and  Holland,  is  the  Anchovy  ( Engraulis  encrasicolus),  a small  silvery  fish,  of 
about  four  or  five  inches  in  length.  It  is  prepared  for  use  after  removing  the  head 
and  intestines,  and  constitutes  a well  known  condiment. 

The  fishes  of  the  third  family,  the  Scopelidcc , present  a considerable  resemblanoe  to 
the  Salmons,  and,  like  these,  arc  furnished  with  a small  adipose  second  dorsal  fin 
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They  differ,  however,  in  the  structure  of  their  upper  jaw,  of  which  the  biting  edge  is 
entirely  composed  bf  the  intermaxillary  bones.  They  are  sometimes  naked,  sometimes . 
covered  with  large,  brilliant  scales ; the  air  bladder  is  usually  wanting,  and  the  pylorus 
furnished  with  cceca.  The  Scopelidce  are  found  principally  in  salt  water.  A few  occur 
in  the  Mediterranean,  but  most  of  them  inhabit  the  Tropical  Seas.  Some — such  as 
l Sternoptyx— present  very  singular  forms. 

The  great  family  of  Salmonidcc,  which  includes  some  of  the  most  esteemed  of  our 
ordinary  edible  fishes,  agrees  with  the  preceding  in  some  respects,  especially  in  the 
presence  of  an  adipose  dorsal  fin ; but  the  maxillary  bone  assists  in  the  formation  of 
I the  edge  of  the  upper  jaw,  and  the  air  bladder  is  always  present.  The  pylorus  is 
furnished  with  numerous  coeca  ; the  skin  is  covered  with  cycloid  scales.  The  Salmonidce 
i differ  from  most  other  bony  fishes  in  the  structure  of  the  ovaries  in  the  females.  These 
organs  form  closed  sacs,  destitute  of  any  oviduct,  and  the  ova  escape  into  the  cavity  of 
the  body,  whence  they  pass  through  an  opening  behind  the  anus. 

The  fishes  of  this  family  in  general  furnish  a highly- prized  article  of  food.  They 
are  generally  inhabitants  of  the  fresh  waters  of  the  northern  parts  of  the  world,  a few 
I only,  like  the  Salmon,  passing  a portion  of  their  existence  in  the  sea,  and  ascend- 
ing into  the  rivers  during  the  spawning  season.  They  are  exceedingly  active  and 
voracious  fishes,  generally  of  a slender  form,  and  adorned  with  brilliant  colours,  or 
elegantly  spotted.  They  are  usually  of  small  or  moderate  size, — our  common  salmon 
being  one  of  the  largest  species. 

This  fish  (the  Salmo  salar,  Fig.  21),  which  is  too  well  known  to  need  description, 
inhabits  the  waters  of  Europe  in  great  abundance  ; it  usually  attains  a length  of  three 
or  four  feet,  and  a weight  of  twenty  or  thirty  pounds.  Larger  individuals,  weighing 
a3  much  as  fifty  pounds,  are  occasionally  taken  ; and  about  thirty  years  ago,  a Salmon 
of  the  extraordinary  weight  of  eighty-three  pounds  was  exhibited  at  a fishmonger’s 
shop  in  London.  The  ordinary  weight  of  the  Salmon  brought  to  market,  however, 
does  not  exceed  ten  or  twelve  pounds.  During  the  summer,  the  Salmon  usually  in- 
habits the  sea,  but  quits  the  salt-water  in  the  course  of  the  autumn,  and  commences  its 
j journey  up  the  rivers,  in  which  it  deposits  its  spawn.  For  this  purpose  it  always 
( endeavours  to  reach  the  small  streams  near  the  sources  of  the  rivers  ; and  in  the  attain- 
r ment  of  this  object  there  appear  to  be  no  obstacles  which  its  perseverance  and  activity 
do  not  enable  it  to  surmount.  Cataracts  and  weirs  of  ten  or  twelve  feet  in  height  are 
' cleared  at  a single  leap  ; and  if  unsuccessful  in  its  first  attempts  at  passing  the  barrier 
which  opposes  its  upward  progress,  the  fish  tries  again  and  again  until  success  rewards 
its  efforts.  Arrived  at  its  spawning  ground,  the  Salmon  prepares  a furrow  for  the 

• reception  of  its  eggs,  and  these,  when  deposited,  are  carefully  covered  over  with  the 

* gravel  of  the  bottom  of  the  stream.  The  fish  remain  in  the  rivers  during  the  winter 
c months,  and  commence  their  downward  course  with  the  first  floods  of  spring.  It  has 
1 been  observed  that  on  quitting  and  returning  to  the  sea,  they  always  remain  for  some 

days  in  the  brackish  water  near  the  mouths  of  the  rivers,  apparently  to  accustom  them- 
'•  selves  gradually  to  the  change  ; and  it  is  said  that  during  this  interval  they  get  rid  of 
t the  parasites  adhering  to  them  ; — those  which  adhere  to  them  in  the  fresh  water  being 
: destroyed  by  contact  with  the  salt  element,  and  vice  versa.  It  is  a generally  received 
opinion  that  the  Salmon  always  returns  to  the  river  in  which  it  was  spawned,  and  it  is 
■ undoubtedly  certain  that  fish  purposely  marked  have  been  taken  repeatedly  on  their  way 
up  their  native  rivers.  Mr.Yarrell  considers,  however,  that  these  statements  are  by  no 
means  to  be  received  as  expressing  a positive  certainty,  for  there  is  no  doubt  that  some  of 
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Fig.  21. — Tf.out  ( Sal  mo  fario ),  ana  salmon  ( Sul  mu  sahif). 

the  marked  fish  have  been  taken  ascending  rivers  in  the  neighbourhood  of  that  in  which 
they  were  spawned.  It  is,  nevertheless,  singular  and  unaccountable  that  after  wander- 
ing for  miles  along  the  coast,  so  many  of  these  fish  should  be  able  to  find  their  way  back 
to  their  native  streams,  the  extent  of  their  excursions  being  abundantly  proved  by  the 
numbers  which  are  taken  in  bays  along  the  coast,  at  a distance  from  any  considerable 
Salmon  river.  It  is  said  that  the  stomachs  of  Salmon  taken  in  fresh  water  are  never 
found  to  contain  any  food,  and  hence  many  people-have  concluded  that  the  fish  do  not 
feed  at  all  during  their  sojourn  in  the  rivers.  It  is  certain  that  during  their  stay  in 
fresh  water  the  fish  fall  off  greatly  in  condition,  and  that  they  are  in  their  greatest 
perfection  at  the  period  of  their  commencing  their  ascent.  In  the  sea  they  appear  to 
feed  principally  upon  small  Crustacea,  the  remains  of  which  are  usually  found  in  their 
stomachs,  accompanied  by  a reddish  matter  which  has  been  described  as  the  spawn  of 
an  Echinus.  The  young  Salmon  remain  in  the  rivers  until  they  attain  about  a foot  in 
length,  when  they  descend  to  the  sea. 

The  principal  European  Salmon  fisheries  are  at  the  mouths  of  the  larger  rivers  in 
the  British  Islands;  and  of  these  the  Tweed,  the  Tay,  and  the  Severn  fisheries  are  the 
most  important.  The  Thames  was  formerly  much  famed  for  Salmon,  but  in  consequence 
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Fig.  22.— Grayling  [Thymallus  vulgaris),  and  Pkuch  [Perea  fluviatilis.) 

of  the  increasing  impurity  of  the  water,  this  fish  has  now  become  scarce  in  that  river. 
A considerable  number  of  Salmon  are  also  taken  on  the  Norwegian  coast. 

Another  species  of  Salmon  ( Salmo  Rossii)  is  found  in  great  abundance  in  the  Arctic 
Sea,  at  the  mouths  of  the  rivers  which  fall  into  that  ocean  from  the  northern  portion 
of  the  American  continent.  This  fish  occurs  in  such  vast  shoals,  according  to  Dr. 
Richardson,  its  discoverer,  that  during  one  of  the  arctic  expeditions  as  many  as  3,378 
were  obtained  at  one  haul  of  a small  sean.  It  is  of  a more  slender  form  than  the  common 
Salmon ; the  under  jaw  is  very  long  and  projects  considerably  in  front  of  the  upper, 
and  the  scales  are  small,  and  separated  from  each  other  by  a bare  space  of  skin.  The 
sides  are  adorned  with  numerous  bright  crimson  spots. 

Several  other  species  agree  with  the  Salmon,  in  choosing  the  sea  as  their  habitual 
residence,  and  ascending  the  rivers  at  the  spawning  time ; of  these  a well-known 
British  species  is  the  Salmon  Trout  ( S . trutta).  Of  those  which  are  confined  to  fresh 
water,  one  of  the  best  known  is  the  common  Trout  [S.  fario,  Fig.  21),  which  frequents 
most  of  the  rivers  and  lakes  of  Europe,  and  is  one  of  the  fish  most  prized  by  the 
angler  ; its  caution  rendering  it  very  shy  of  taking  a bait,  whilst  its  great  strength  and 
activity  make  it  by  no  means  an  easy  task  to  land  a good  Trout  when  hooked.  The 


THE  PIKE. 


302 


Trout  is  shorter  and  stouter  than  the  Salmon ; the  colour  of  its  hack  is  a yellowish  I 
brown,  passing  to  yellow  on  the  sides,  and  silvery  on  the  belly ; the  hack  is  spotted 
with  reddish  brown,  and  the  sides  with  bright  red.  Several  nearly  allied  species  are  j 
found  in  the  rivers  and  lakes  of  Europe,  especially  in  mountainous  countries.  Of  ■■ 
these,  we  need  only  mention  the  Char  (8.  salvelinus ) and  the  Grayling  ( TAymalliu 
vulgaris,  Fig.  22),  both  of  which  occur  in  our  own  country.  The  Smelt  ( Omerus  ! 
eperlanus)  also  belongs  to  this  family.  It  is  a small,  semi-transparent,  silvery  fish,  which 
resembles  the  salmon  in  its  habits,  keeping  about  the  mouths  of  large  rivers,  which  it 
ascends  for  the  purpose  of  spawning. 

Close  to  the  Salmonidcc  Professor  Muller  places  a small  family,  the  Galaxiidce,  which 
he  has  established  for  the  reception  of  a single  genus  of  fishes  ( Galaxias ),  placed  by 
Cuvier  amongst  the  Esocidce,  or  Pikes.  They  agree  with  the  Salmons  in  their  general 
structure,  and  in  the  mode  in  which  the  ova  are  excluded,  and  are  distinguished  prin- 
cipally by  the  absence  of  the  adipose  fin,  and  the  want  of  scales. 

In  the  Esocidce,  the  biting  edge  of  the  upper  jaw  is  formed  as  in  the  Salmonidce,  both 
by  the  maxillary  and  intermaxillary  hones  ; but  the  adipose  fin  and  the  pyloric  coeca  . 
are  wanting.  The  mouth  is  furnished  with  a most  formidable  apparatus  of  teeth ; 
almost  all  the  bones  which  assist  in  the  formation  of  that  cavity  being  thus  armed. 

All  the  known  fishes  of  this  family  inhabit  fresh  waters,  and  only  occur  in  tem- 
perate climates.  They  are  of  an  elongated  form,  clothed  with  cycloid  scales,  and 
furnished  with  powerful  fins,  their  whole  conformation  being  eminently  adapted  for 
that  rapid  motion  through  their  native  element,  without  which  their  voracious  propen- 
sities would  stand  but  a poor  chance  of  gratification.  The  only  fish  now  placed  in  this 
family  are  the  true  Pikes  ( Esoces ),  and  a few  small  fishes  forming  the  genus  Umbra,  of 
which  one  species  is  found  in  the  rivers  of  Austria.  The  Pikes,  of  which  the  common 
Pike  [Esox  lucius ).  of  this  country  may  be  taken  as  an  example,  are  amongst  i 
the  most  voracious  of  fresh-water  fishes,  seizing  and  devouring  objects  which  at  first 
sight  would  appear  far  too  large  even  for  their  capacious  mouths.  Numerous  anecdotes 
are  related  of  the  voracity  of  the  Pike.  No  fish  that  they  can  swallow  are  safe  for  a 
moment  in  their  neighbourhood,  although  it  is  said  that  the  spiny  hack  fin  of  the 
Perch  often  saves  him  from  being  gorged.  Young  Ducks  are  frequently  dragged  I 
under  by  Pike  ; and  an  instance  is  related  of  one  of  these  fish  having  seized  the  head  of 
a swan  as  the  bird  was  in  the  act  of  dipping.  Salter  states  that  he  has  frequently 
known  Pike  seize  upon  the  plummet  with  which  some  quiet  bottom-fisher  was  taking  ; 
the  depth  of  his  water ; and  in  one  case  he  succeeded  in  landing  a fish  of  about  two 
pounds  that  had  snapped  at  this  indigestible  bait. 

The  Pike,  when  full  grown,  is  a large  fish,  often  attaining  a weight  of  thirty  or 
forty  pounds  ; and  individuals  of  double  this  weight  have  occasionally  been  taken.  It6 
longevity  is  also  very  remarkable,  if  we  may  place  implicit  faith  in  a statement  of 
Gesner,  that  a Pike  was  taken  in  the  year  1497,  in  Suabia,  with  a ring  attached  to  it, 
on  which  was  an  inscription,  to  the  effect  that  the  fish  had  been  put  into  the  lake  in 
which  it  was  found,  by  the  Emperor  Frederick  II.,  in  the  year  1230,  or  two  hundred 
and  sixty-seven  years  before  its  final  capture.  This  patriarch  of  the  lake  i3  said  to 
have  measured  nineteen  feet  in  length,  and  its  skeleton  was  long  preserved  at  Manheim. 
Cuvier  placed  several  other  genera  in  this  family,  but  these  have  been  removed  to 
other  groups,  with  the  exception  of  the  genus  Salanx,  the  position  of  which  is  still  very 
doubtful. 

Nearly  allied  to  the  Pikes  is  a small  family  of  fishes,  the  Mormyridx,  the  members 
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of  which  have  hitherto  only  been  found  in  the  Nile,  and,  according  to  Cuvier,  in  the 
Senegal.  They  resemble  the  Esocidce  in  the  form  of  the  body  and  the  position  of  the 
fins,  and  the  maxillary  bones  assist  in  the  formation  of  the  edge  of  the  upper  jaw,  but 
the  intermaxillary  bones  are  completely  united  in  front,  so  as  to  form  a single  bone, 
without  any  trace  of  suture — a structure  which  does  not  occur  in  any  other  fishes. 
The  mouth  is  small,  the  arrangement  of  the  teeth  varies,  and  the  pylorus  is  furnished 
with  two  cceca.  The  air-bladder  is  simple.  The  skin  of  the  body  is  covered  with 
scales,  but  the  head  is  clothed  with  a thick,  naked  skin,  which  incloses  the  opercula,  and 
only  leaves  a small  perpendicular  branchial  aperture,  presenting  a considerable 
resemblance  to  a spiracle.  The  sides  of  the  tail  are  thickened,  and  contain  a small 
r electrical  organ.  The  Mormyri  of  the  Nile  are  reckoned  amongst  the  best  fish  produced 
by  that  river. 

The  great  family  of  Cyprinidce,  or  Carps,  which  includes  the  greater  number  o ithe 
fresh- water  fishes  of  temperate  climates,  is  distinguished  by  its  small  mouth  and  tooth- 
l less  jaws,  of  which  the  upper  is  entirely  composed  of  the  intermaxillary  bones.  To 
: make  up  for  the  want  of  teeth  in  the  mouth,  the  inferior  pharyngeal  bones  are  armed 

• with  very  powerful  teeth,  which  work  against  a singular  process  of  the  lower  part  of 
; • the  skull,  covered  with  horny  plates.  The  body  is  usually  compressed,  and  always 
(. . clothed  with  scales,  sometimes  of  very  large,  sometimes  of  very  small  size  ; the  head 
I;  is  small ; the  dorsal  fin  is  single,  and  there  is  no  adipose  fin,  but  in  some  cases  the 
i.  dorsal  and  anal  fins  have  a single  toothed  spinous  ray.  The  air-bladder  is  usually 
Li  divided  by  a constriction  into  two  parts,  and  communicates  with  the  labyrinth  of  the 
p ear  by  a series  of  small  bones  ; the  intestine  is  destitute  of  cceca. 

The  fishes  of  this  family  are  found  in  great  abundance  in  all  the  fresh  waters  of 
l Europe.  Many  of  them  are  much  sought  after  by  anglers ; but  rather  for  the  sake  of 
j sport  than  for  the  goodness  of  their  flesh,  which  is  usually  watery  and  insipid.  In 
1 former  times,  however,  when  the  transportation  of  marine  productions,  in  a fresh  state, 
l to  great  distances  from  the  coast  was  attended  with  greater  difficulties  than  in  the 
p present  day,  these  fish  were  regarded  as  of  some  importance,  especially  as  a change 
from  the  salt  fish  diet  to  which  many  good  Catholics  were  condemned  during  Lent. 

The  Cyprinidce  feed  principally  upon  aquatic  plants  and  worms ; but  a few  of  them 
s>  seem  occasionally  to  prey  upon  small  fishes.  One  of  the  finest  and  best  of  the  European 
•r3pecies  is  the  Carp  ( Cyprinus  carpio ),  to  the  breeding  of  which  in  ponds  great  attention 
■ is  still  paid  in  many  places,  although  in  this  country  the  abundant  supply  of  sea  fish 
has  rather  thrown  it  out  of  favour,  except  amongst  anglers.  Another  fish  belonging  to 
this  family,  which  is  a great  favourite  with  the  disciples  of  "Walton,  although  its 

• flesh  is  far  inferior  to  that  of  the  Carp,  is  the  Barbel  ( Barbus  vulgaris ).  It  is  one 
■of  the  largest  species,  measuring  sometimes  as  much  as  three  feet  in  length,  and  is 
o exceedingly  abundant  in  all  the  larger  rivers  of  this  country.  Its  name  appears  to  refer 

to  the  great  length  of  the  tentacles  surrounding  the  mouth,  which  it  possesses  in  com- . 
mon  with  several  other  species  of  Cyprinidce.  These  tentacles  are  also  very  long  in  the 
Loaches  ( Cobitis ),  a group  of  small  fishes  belonging  to  this  family. 

Many  Cyprinidce  are  distinguished  by  the  beautiful  silvery  hue  of  their  bodies  ; they 
ft  form  the  genua  Leuciscus , of  which  the  Roach  (Z.  rutilus),  the  Dace  (Z.  vulgaris),  the 
Chub  [L.  cephalus),  and  the  Bleak  (Z.  albnrnus)  are  species  well  known  to  anglers.  The 
scales  of  these  fish,  and  especially  those  of  the  Bleak,  are  said  to  be  employed  in  the 
manufacture  of  artificial  pearls.  The  beautiful  gold  and  silver  fish  ( Cyprinus  auralus)  of 
China,  which  are  now  completely  naturalized  in  this  country,  also  belong  to  this  family. 
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Nearly  allied  to  the  Cyprinidce  are  two  small  families,  the  Fceciliidce  and  the  Chara\ 
einidee.  The  fishes  of  the  former  of  these  families  resemble  the  Carps  so  closely  in  their  f 
general  form  and  in  the  position  of  their  fins,  that  they  were  formerly  included  witht 
them  in  the  same  family.  They  differ  from  the  Cyprinidce , however,  in  having  both  I 
jaws  armed  with  numerous  small  teeth ; the  large  pharyngeal  teeth  and  the  cranial  I 
plate  of  the  Carps  are  replaced  by  teeth  of  the  same  form  as  those  of  the  mouth ; and( 
the  air-bladder  is  simple,  and  presents  no  traces  of  the  series  of  bones  communicating  i 
with  the  ear.  They  are  all  small,  scaly  fish,  inhabiting  the  fresh  waters  of  warm) 
climates.  In  some  of  them  the  oviduct  is  dilated  into  a sac,  in  which  the  eggs  are; 
retained  until  the  young  are  hatched,  so  that  the  fish  brings  forth  living  young.  In  somet 
curious  little  fish  belonging  to  this  family,  forming  the  genus  Anableps , the  cornea  and! 
iris  of  each  eye  are  divided  into  two  parts  by  transverse  bands,  which  give  the  creature  i 
the  appearance  of  having  four  eyes,  although  all  the  inner  portions  of  the  eye  arei 
single.  The  best  known  species  is  the  Anableps  tetrophthalmus,  or  Four-eyed  Loach,  ai 
native  of  the  rivers  of  Guiana. 

The  Characinidce  appear  to  he  intermediate  between  the  Cyprinidce  and  Sabnomdce, , 
with  the  latter  of  which  they  were  placed  by  Cuvier.  Like  these,  they  have  usually  ai 
small  adipose  fin  on  the  hack  behind  the  true  dorsal  fin  ; the  upper  jaw  is  composed  ofi 
the  maxillary  and  intermaxillary  hones,  and  the  jaws  are  usually  furnished  with  teeth ; 
and  the  pyloric  coeca  are  numerous  ; but  the  ovaries  are  provided  with  continuous  ovi- 
ducts, and  the  air-bladder  is  divided  into  two  parts,  and  communicates  by  a series  of 
hones  with  the  auditory  organs.  These  fishes  are  found  in  the  rivers  and  lakes  of 
tropical  countries,  where  some  of  them  attain  a considerable  size.  A few  are  very 
voracious  ; the  Serrasalmones  of  the  South  American  rivers  are  said  to  seize  upon  water- 
fowl,  and  even  to  attack  men  when  bathing  in  the  rivers. 

This  sub-order  is  closed  by  the  curious  family  Siluridce,  including  fresh-water  fishes,  j 
usually  of  considerable  size,  of  which  the  skin  is  either  naked  or  more  or  less  covered 
with  bony  plates,  especially  about  the  head.  The  mouth  is  usually  furnished  with  i 
teeth,  and  always  surrounded  by  tentacles  ; the  edge  of  the  upper  jaw  is  formed  entirely 1 
by  the  intermaxillary  hones,  and  the  opercula  are  formed  only  of  three  pieces.  All  the 1 
fishes  of  this  family  possess  an  air-bladder,  which  is  connected  with  the  ear  by  a series  1 
of  small  bones.  The  first  ray  of  the  pectoral  fins  is  usually  converted  into  a strong ; 
spine,  which  constitutes  a formidable  weapon ; and  the  wounds  inflicted  by  this  have 
often  been  considered  venomous,  although  apparently  without  any  sufficient  foundation. 
The  dorsal  fin  is  often  very  large  ; but  in  some  species  the  rayed  dorsal  is  entirely 
deficient,  and  its  place  is  supplied  by  an  adipose  fin. 

These  fishes  are,  for  the  most  part,  confined  to  the  rivers  and  lakes  of  tropical 
climates ; only  a single  species  ( Silurus  glanis ) is  found  in  the  European  waters,  but  this 
often  attains  a length  of  from  six  to  eight  feet,  and  weighs  several  hundred-weight. 
They  swim  slowly,  and  appear  to  take  their  prey  by  concealing  themselves  in  the  mud 
and  lying  in  wait  for  the  approach  of  any  unlucky  fish— a proceeding  which  is  greatly 
favoured  by  their  dark  colour. 

A species  inhabiting  the  rivers  of  Africa,  especially  the  Nile  and  the  Senegal,  the 
Malapterurus  electricus , which  attains  a length  of  twelve  or  fifteen  inches,  is  remarkable 
from  its  possessing  electrical  properties,  although  in  a comparatively  slight  degree.  Some 
nearly  allied  species  inhabiting  South  America,  which  have  the  whole  body  covered  with 
an  armour  of  bony  plates,  and  in  which  the  air-bladder,  with  its  series  of  bones,  is  entirely 
wanting,  have  been  formed  into  a distinct  family  under  the  name  of  Loricariida 
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Sub-Oiider  II. — Anacanthina. 

General  Characters — The  sub-order  of  Anacanthina,  or  spineless  fishes,  presents 
, a considerable  resemblance  to  the  preceding  group  ; the  fins  are  entirely  supported  upon 
\ soft  rays,  and  even  the  single  spine,  which  occasionally  occurs  in  some  of  the  fins  of  the 
Physostomatous  fishes,  is  wanting  here.  Like  the  Physostomata,  these  fishes  are  also 
divisible  into  two  groups,  characterized  by  the  presence  or  absence  of  the  ventral  fins  ; 
| but  these  organs,  when  present,  are  always  placed  on  the  chest  or  throat,  and  supported 
i by  the  same  bony  arch  which  bears  the  pectoral  fins. 

They  also  present  an  important  difference  in  the  structure  of  the  air-bladder,  which, 
t instead  of  communicating  with  the  oesophagus  by  a duct,  as  is  the  case  in  the 
Physostomata,  is  here  completely  closed ; and,  as  a general  rule,  the  duct,  which 
(•  exists  in  the  embryo,  has  entirely  disappeared,  so  that  there  is  no  connection  between 
the  anterior  part  of  the  air-bladder  and  the  oesophagus.  The  inferior  pharyngeal  bones 
| . are  always  separated. 

Divisions. — The  Anacanthina  constitute  four  families,  of  which  two  are  destitute 
l of  ventral  fins  ( Apoda ),  whilst  the  others  have  these  organs  placed  in  the  neighbourhood 
1 of  the  pectorals  ( Subbrachiata ).  The  apodal  species  usually  agree  very  closely  with  the 
Eels,  not  only  in  the  absence  of  the  ventral,  and  sometimes  of  the  pectoral  fins,  but  also 
! in  the  general  form  of  the  body,  which  is  elongated,  and  often  serpentiform  ; they  may, 
I however,  always  be  distinguished  from  the  apodal  Physostomata  by  the  greater  freedom 
j of  the  opercular  apparatus,  which  is  never  inclosed  in  a thick  skin,  as  in  the  eels. 

The  first  family,  the  Ammodyiidce , is  further  distinguished  from  the  Eels  by  the  form 
I.  of  the  caudal  fin,  which  is  well  developed,  distinct  from  the  dorsal  and  anal,  and  con- 
< - siderably  forked  at  the  extremity.  The  skin  is  naked,  but  of  a beautiful  silvery  lustre  ; 

the  dorsal  fin  commences  a little  behind  the  head,  and  runs  nearly  to  the  root  of  the 
j caudal  fin  ; the  anal  fin  extends  about  a third,  or  one  half,  the  length  of  the  body  ; and 
. both  the  dorsal  and  anal  are  supported  upon  soft,  but  simple  rays. 

There  are  two  British  species,  which  are  much  used  by  the  fishermen  as  baits  for 
other  fish.  They  are  known  by  the  names  of  Sand-lances , or  Sand-eels,  from  their  habit 
of  burying  themselves  in  the  sand,  to  a depth  of  six  or  seven  inches,  during  the  ebb  of 
the  tide,  generally  selecting  for  this  purpose  those  parts  of  the  beach  which  are  left  dry 
at  low  water ; it  is  in  this  position  that  they  are  generally  taken  by  the  fishermen,  who 
' rake  them  out  by  means  of  iron  hooks  and  rakes.  The  largest  British  species  {Ammodytes 
. Tobiantts ) usually  measures  about  a foot  in  length ; the  smaller  one  ( A . lancea)  only 
five  or  six  inches. 

In  the  Ophidiidce  the  eel-like  form  makes  its  appearance  with  still  greater  distinct- 
' nesa : as  in  the  Eels,  the  median  fins  are  continuous,  forming  a border  round  the  hinder 
s extremity  of  the  body  ; the  caudal  fin  is  rounded  or  pointed,  but  never  forked,  and  the 
| pectoral  fins  are  sometimes  wanting.  The  body  is  sometimes  naked,  sometimes  covered 
• with  minute  scales  imbedded  in  the  skin  ; the  anus  is  situated  sometimes  in  the  middle 
1 of  the  body,  sometimes  under  the  throat ; and  the  air-bladder  is  always  present,  and 
quite  destitute  of  a duct.  These  are  generally  small  fishes,  inhabiting  only  the  sea ; 

5 several  species  are  found  in  the  Mediterranean,  and  two  or  three  have  occurred  upon 
' the  British  coasts. 

The  Subbrachiate  Anacanthina,  or  those  with  ventral  fins  attached  to  the  breast  or 
■ throat,  include  two  families  of  fishes  which  are  of  the  greatest  importance  as  articles  of 
food — the  Gadidce , or  Cod  family,  and  the  Pleuronec tides,  or  Flat-fishes. 
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In  the  former  the  body  is  of  an  elongated  spindle-shape  (Fig.  5),  produced  behind 
into  a long  tail;  the  skin  is  usually  furnished  with  very  small  soft  scales,  which  are 
entirely  inclosed  in  separate  sacs  ; the  median  fins  are  of  very  large  size,  and  usually 
divided  into  several  portions ; the  mouth  is  wide,  furnished  with  numerous  small  teeth, 
and  the  margin  of  the  upper  jaw  is  entirely  formed  by  the  intermaxillary  hones.  The 
lower  jaw  is  frequently  furnished  with  a single  cirrus,  or  beard,  beneath  its  extremity, 
and  the  nose  sometimes  bears  one  or  two  pairs  of  similar  appendages  ; the  ventral  fins, 
also,  are  sometimes  reduced  to  a single  ray,  so  as  to  acquire  the  appearance,  as  they  no 
doubt  perform  the  office,  of  cirri  ; and  these  in  some  species  (such  as  the  Forked  Hake 
— Phycis  furcatus — of  our  own  coasts)  are  of  considerable  length,  and  give  off  a branch 
from  about  their  middle,  which  is  sometimes  longer  than  the  main  stalk. 

The  Gadidae  are  active  and  exceedingly  voracious  fishes,  feeding  indiscriminately 
upon  almost  all  the  smaller  aquatic  animals.  Mr.  Yarrell  states,  that  “ Mr.  Couch  has 
taken  thirty-five  crabs,  none  less  than  the  size  of  a half-crown  piece,  from  the  stomach 
of  one  Cod.”  They  are  nearly  all  marine  ; their  flesh  is  exceedingly  firm  and  well- 
flavoured ; and  as  many  of  the  species  occur  in  the  greatest  profusion,  their  importance, 
in  furnishing  an  abundant  supply  of  agreeable  and  nutritious  food  to  the  human  race, 
is  almost  incalculable.  The  principal  species  found  in  our  markets  are  the  Cod 
( Morrhua  vulgaris),  the  Haddock  (iff.  ceglejinus),  the  Whiting  (. Merlangus  vulgaris ),  and 
the  Ling  [Lota  molva) ; but  many  others  are  taken  on  various  parts  of  the  coast,  although 
they  rarely  find  their  way  to  London.  These  fishes  are  all  taken  by  hook  and  line, 
baited  with  common  Mollusca,  such  as  limpets,  whelks,  &c.,  or  with  pieces  of  fish.  For 
the  deep-sea  fishing  very  long  lines  are  used  ; these  are  fixed  to  the  bottom  by  means 
of  a small  anchor,  the  other  end  being  supported  by  a buoy,  and  the  hooks  are  placed 
at  the  extremities  of  short  lines,  usually  about  six  feet  in  length,  attached  at  intervals 
to  the  main  line.  The  long  lines  are  usually  left  for  about  six  hours,  or  for  a whole 
tide,  when  they  are  taken  up  and  examined.  In  the  interval  the  fishermen  are  not  idle ; 
they  carry  on  the  work  of  destruction  by  means  of  hand-lines,  of  which  each  man 
manages  a pair.  In  this  manner  an  immense  quantity  of  these  and  other  valuable  fish  are 
taken  at  almost  all  parts  of  the  British  coasts.  Mr.  Yarrell  states,  that  “ from  four 
hundred  to  five  hundred  and  fifty  cod-fish  have  been  caught  on  the  banks  of  New- 
foundland in  ten  or  eleven  hours  by  one  man,”  and  mentions  that  he  was  informed  by 
a master  of  fishing- vessels  for  the  London  market,  “ that  eight  men,  fishing  under  his 
orders  off  the  Doggerbank,  in  twenty-five  fathoms  water,  have  taken  eighty  score  cod 
in  one  day.” 

Besides  the  consumption  in  a fresh  state,  several  species  of  this  family  are  commonly 
preserved  by  drying,  either  with  or  without  salt ; of  these,  the  most  important  are 
Cod,  Haddock,  and  Ling. 

In  spite  of  the  enormous  consumption  constantly  going  on,  the  numbers  of  these  fish 
do  not  appear  to  decrease ; and  this,  perhaps,  is  the  less  to  be  wondered  at,  when  we 
consider  that  the  roe  of  a single  female  Cod  has  been  found  to  contain  no  fewer  than 
nine  millions  of  ova.  Their  general  spawning  time  appears  to  be  the  winter,  or  very 
early  in  the  spring ; they  are  full  of  roe,  and  in  their  greatest  perfection  during  the 
early  winter  months. 

The  species  of  Gadidae  appear  to  he  principally  confined  to  the  seas  of  the  northern 
parts  of  the  world ; the  common  Cod  is  distributed  from  Iceland  to  the  coasts  of  Spain, 
without  entering  the  Mediterranean,  and  most  of  the  other  species  abound  especially  in 
northern  latitudes.  One  species,  the  Burbot  ( Lota  vulgaris ),  nearly  allied  tc  the  Ling, 
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Fig.  23. — The  Plaice  ( Platessa  vulgaris). 


is  found  in  tho  rivors  and  lakes  of  several  countries  of  Europo  and  Asia.  It  is  of  an 
jlongated  form,  and  presents  considerable  resemblance  to  the  Eel  in  its  habits,  from 
vhieh  circumstanco  it  is  called  tho  Eelpout  in  some  places.  It  inhabits  a few  English 
ivers,  but  is  not  generally  known,  although  its  flesh  is  said  to  be  most  excellent. 

The  family  of  Pleuronectidce,  or  Elatfisb,  which  concludes  the  present  sub-order, 
■onsists  of  numerous  fishes,  which,  in  their  general  appearance,  are  remarkably  different 
rom  those  of  the  preceding  groups,  and  indeed  from  all  other  fishes.  They  have  a 
iroad,  flat  body,  margined  almost  throughout  by  long  dorsal  and  anal  fins  ; tho  head  is 
ingularly  twisted,  so  that  the  eyes  are  both  brought  to  one  side  of  the  body,  and  this, 
vhich  is  always  uppermost,  is  usually  of  a dark  colour,  and  often  spotted,  whilst  the 
ipposite  side  is  always 
rhite.  These  surfaces 
xe  often  regarded  as  the 
ack  and  belly  of  the  fish, 
ut  incorrectly ; the  gill 
penings  and  the  paired 
i nsbeing  situated  on  both 
•urfaces,  the  pectorals  a 
ttlebehind  the  apertures 
f the  gills,  and  the  ven- 
•als  in  front  of  these  on 
le  throat  (Fig.  23).  The 
ibdominal  cavity  is  very 
nail,  and  the  anus  opens 
nder  the  throat,  so  that,  as  remarked  by  Professor  Vogt,  the  whole  body  is  nothing 
‘“tan  exceedingly  compressed,  disc-like  tail.  The  mouth  is  small,  and  armed  with 
;nall  teeth,  and  in  most  species  the  skin  is  covered  with  ctenoid  scales. 

'Hie  Flatfishes  swim  with  the  dark  side  uppermost,  and  with  a sort  of  undulating 
otion  of  the  whole  body ; they  generally  keep  close  to  the  bottom  of  the  water,  where 
ley  feed  upon  small  fishes,  mollusca,  worms,  Crustacea,  &c.  Some  species  attain  a 
. rge  size  ; the  Holibut  ( Eippoglossus  vulgaris)  is  said  sometimes  to  weigh  as  much  as 
tre  hundred  pounds  ; and  a specimen  measuring  “ seven  feet  six  inches  in  length,  three 
' et  six  inches  in  breadth,  and  weighing  three  hundred  and  twenty  pounds,  was  taken 
n April,  1828)  off  the  Isle  of  Man,  and  sent  to  Edinburgh  market”—  (Yarrell).  The 
:urbot  [Rhombus  maximus),  which  is  regarded  as  the  finest  fish  of  this  family,  does  not 
>pear  to  reach  quite  such  gigantic  dimensions  ; the  largest  recorded  by  Mr.  Yarrell 
iteighed  one  hundred  and  ninety  pounds,  and  measured  six  feet  across. 

These  fish  are  caught  either  by  means  of  hooks  and  lines  or  by  the  trawl-net ; the  for- 
er  method  is  employed  during  the  warmer  months  of  the  year.  The  species  most  esteemed 
*e  the  Turbot  and  the  Sole  (Sole a vulgaris)  ; but  several  others,  although  inferior  in 
io  quality  of  their  flesh,  are  of  great  importance,  as  they  are  caught  in  such  numbers 
■at  they  can  be  sold  at  a very  cheap  rate.  Of  these  the  best  known  are  the  Plaice 
atessa  vulgaris,  Fig.  23),  the  Brill  ( Rhombus  vulgaris),  and  the  Flounder  ( Platessa  flesus). 
AU  the  Plcuronectid®  arc  inhabitants  of  the  sea,  although  they  sometimes  ascend 
ie  brarkish  waters  of  tidal  rivers ; and  the  Flounder  even  appears  capable  of  thriving 
i perfectly  fresh  water.  They  are  rather  voracious  fishes;  arid,  in  spite  of  their 
ngniar  form,  are  often  very  active  in  their  habits.  They  conclude  the  sub-order 

■■  nacanthina. 
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Sub-Order  III.— Pharyngognatha. 


General  Characters. — This  sub-order  includes  an  assemblage  of  fishes  which 
undoubtedly  present  a very  great  diversity  of  form,  and  in  which  we  not  only  meeH 
with  species  in  which  all  the  fins  are  supported  upon  soft  rays,  but  also  with  others 
which  possess  spinous  rays  as  strong  and  well  developed  as  those  of  any  fishes 
belonging  to  the  remaining  groups.  The  principal  character  which  serves  to  unity 
the  Pharyngognatha  is  derived  from  the  structure  of  the  inferior  pharyngeal  bonesi 
which,  in  all  the  fishes  of  this  sub-order,  are  completely  coalescent,  so  as  to  form 
a single  bone,  which  is  usually  armed  with  teeth.  So  complete  is  the  union  in  mosi 
cases,  that  no  trace  of  the  original  separation  of  the  bones  can  be  discovered.  In  othei 
respects,  it  must  be  confessed  that  the  fishes  referred  to  this  order  present  but  few 
characters  in  common ; the  fins,  as  already  stated,  are  sometimes  entirely  composed  oi 
soft  rays  ( Malacopterygii , Muller),  sometimes  partially  spinous  (Acanthopterygii,  Muller)  j 
the  ventral  fins  are  sometimes  placed  on  the  belly,  sometimes  on  the  chest  or  throat,  any 
the  scales  are  cyloid  in  some  species,  ctenoid  in  others.  The  air-bladder  is  always 
completely  closed. 

Divisions. — Professor  Muller  divides  the  Pharyngognatha  into  two  groups,  fo; 
which  he  adopts  the  names  of  Malacopterygii  and  Acantiiopterygii,  proposed  by  Cuviei 
for  his  primary  divisions  of  osseous  fishes.  The  former  group,  including  the  soft! 
finned  species,  contains  only  a single  small  family,  the  Scomberesocidce,  so  called  frou( 
the  mingled  resemblance  which  the  fishes  composing  it  appear  to  bear  to  the  Scomberea 
or  Mackerels,  and  the  Esoces,  or  Pikes.  They  are  usually  of  an  elongated  form,  am, 
clothed  with  cycloid  scales.  The  dorsal  and  anal  fins  are  placed  far  back,  and  a serie 

of  small  fins  often  inter 


Fig.  24. — Belone  vulgaris. 


venes  between  these  am 
the  caudal  fin;  theventra 
fins  are  placed  on  the  ab 
domen,  and  the  pectoral 
usually  removed  far  bad 
and  often  of  considerabl 
size.  In  the  true  Flying 
fishes  (Exoccetus),  whici 
belong  to  this  family,  th< 
pectoral  fins  attain  a greai 
as  wings,  upon  which  thes< 


length,  and  possess  sufficient  force  to  serve  the  fishes 
creatures  can  rise  from  the  water,  and  support  themselves  in  the  air  for  a considerabl' 
space.  One  species  of  flying  fish,  the  Exococtus  exiliens,  inhabits  the  Mediterranean] 
and  has  been  found  dead  on  the  south  coast  of  England ; a second  smaller  species  is  found 
in  the  ocean,  especially  in  the  tropical  parts  of  the  world. 

The  flying  fishes  exhibit  a good  deal  of  the  form  of  the  Herring,  and,  like  it,  arc 
covered  with  tolerably  large  scales  ; but  in  the  typical  species  of  the  family  the  body  is 
very  long,  and  the  texture  of  the  surface  resembles  that  of  the  Mackerel.  These  also 
present  the  conformation  of  the  jaws  which  has  led  to  their  comparison  with  the  Piled 
and  even  to  their  being  included  amongst  the  Esocidse  by  many  ichthyologists.  Th^ 
jaws  are  much  produced,  forming  a slender  snout,  not  unlike  that  of  the  Gangetifl 
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' Crocodile,  and  are  often  armed  with  strong  teeth.  In  the  genus  TTemiramphus  the  lower 
jaw  only  is  produced  in  this  manner  ; hence  these  fishes  have  received  the  name  of  the 
j Under  Sicordjush. 

The  fishes  of  this  family  inhabit  the  sea  exclusively  ; and  several  species  are  taken 
; on  our  coasts,  where  they  are  commonly  known  by  the  names  of  Garfish,  Sea-pike,  Sea- 
needle,  &c.  The  commonest  species,  Belone  vulgaris  (Fig.  24)  is  sometimes  called  the 
.Vlackerel-guide,  from  its  generally  preceding  the  shoals  of  Mackerel  when  they  visit 
1 the  shallows  for  the  purpose  of  spawning ; it  is  also  denominated  Green-hone  in  some 
; places.  It,  and  its  allies,  are  but  little  esteemed  as  food,  although  they  may  occasionally 
i be  seen  even  in  the  shops  of  the  London  fishmongers. 

The  Acanthopterygious,  or  spiny-finned  division  of  this  sub-order,  is  characterized 
by  the  possession  of  a single  long  dorsal  fin,  of  which  the  anterior  portion  is  spinous, 
the  posterior  supported  only  on  soft  rays.  Near  the  extremity  of  each  of  the  spinous 
i rays  there  is  usually  a small  membranous  appendage  ; and  the  ventral  fins  are  generally 
I placed  upon  the  breast  or  throat.  Most  of  them  are  handsome  fishes,  frequently  most 
j beautifully  variegated  with  brilliant  colours  ; and  some  are  remarkable  for  the  eccen- 
i tricity  of  their  forms.  They  form  three  families. 

The  Chromidce  are  characterized  by  their  fleshy  lips,  and  by  their  interrupted  lateral 
| line,  the  anterior  portion  of  which  terminates  about  the  middle  of  the  body,  whilst  the 
( posterior  portion  commences  where  this  disappears,  but  at  some  distance  below  it.  The 
[ greater  part  of  the  dorsal  fin  is  spinous,  and  the  spines  are  usually  furnished  with 
f,  membranous  appendages  ; the  head  and  body  are  covered  with  ctenoid  scales ; the  edge 
i jf  the  preoperculum  is  almost  always  smooth  ; the  inferior  pharyngeals  are  united  by 
i suture ; and  the  laminae  of  the  fourth  branchial  arch  are  of  equal  length.  The 
■ stomach  has  a ccecum,  but  the  pyloric  cceca  are  wanting. 

The  Chromidae  generally  inhabit  the  fresh  waters  of  warm  climates.  One  small 

• species  is  caught  in  great  quantities  in  the  Mediterranean  ; and  another,  which  inhabits 
the  Nile,  and  attains  a length  of  two  feet,  is  regarded  as  one  of  the  best  fishes  to  be 
found  in  Egypt. 

The  Pomacentridce  resemble  the  Chromidae  in  their  general  form,  and,  like  these,  are 
; principally  found  in  hot  climates ; but  they  are  exclusively  inhabitants  of  the  sea. 
Ihey  have  the  ctenoid  scales  and  interrupted  lateral  line  of  the  fishes  of  the  preceding 
family,  but  are  destitute  of  the  fleshy  lips,  and  of  the  appendages  to  the  spiny  rays  of 
^ :he  dorsal  fin.  The  inferior  pharyngeal  bones,  also,  are  completely  fused  together ; the 
fourth  branchial  arch  has  two  rows  of  unequal  laminae ; and  the  preoperculum  is 
i-  lsually  toothed,  or  even  armed  with  spines.  The  stomach  is  furnished  with  a ccecum, 
Is  md  the  intestines  with  pyloric  appendages. 

In  the  third  family,  the  Labridce , the  fleshy  lips  again  make  their  appearance,  and 
the  body  i3  clothed  with  large  cycloid  scales  ; the  lateral  line  is  uninterrupted.  The 
i mouth  is  protru^ble,  and  armed  with  formidable  teeth  in  the  jaws ; the  palate  is 
unarmed,  but  the  lower  pharyngeal  bones,  which,  as  in  the  preceding  family,  are  com- 
pletely coalescent,  are  furnished  with  broad  grinders.  In  some  species  (such  as  those 
of  the  genus  Scar  as),  the  jaws  are  formed  into  a sort  of  beak,  which  is  covered  with  a 
modification  of  the  teeth,  giving  them  in  some  cases  a very  close  resemblance  to  the 

• beak  of  a parrot,  whence  some  of  these  fishes  are  denominated  Parrot-fishes.  The 
> fourth  branchial  arch  has  only  a single  series  of  laminae,  the  stomach  is  simple,  and  the 

pyloric  cceca  are  wanting. 

The  Labridae  are  distributed  in  the  Beas  of  most  parts  of  the  world ; they  are  gene- 
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rally  of  moderate  size,  of  a stout  and  somewhat  compressed  form,  and  in  many  instances! 
adorned  with  the  most  beautiful  colours.  Some  of  our  British  species  scarcely  yield  in 
this  respect  to  those  of  the  tropical  seas.  They  are  known  by  different  names  on 

different  parts  of  the  coast 
— Wrasse,  Rock-fish,  &c.j 
In  some  jdaccs  they  are 
called  Old  Wives,  and  the 
French  give  them  a simi- 
lar name.  The  species 
here  figured,  the  La-\ 
brus  maculalus,  or  Ballard 
Wrasse  (Fig.  2.5),  is  a 
common  British  species, 
which  attains  a length  of 
about  eighteen  inches, 
and  varies  greatly  in  its| 
colour ; being  sometimes  i 
blue  or  green,  spotted  with  orange,  sometimes  entirely  of  different  shades  of  the  latter ' 
colour.  One  of  the  most  beautiful  species  is  the  Blue-striped  Urasse  (Z.  variegatus ),  of1 
which  the  general  colour  is  orange,  becoming  reddish  on  the  back,  yellow  on  the  belly ; 
the  sides  are  striped  with  blue ; the  anterior  portion  of  the  dorsal  fin  is  blue,  edged  j 
with  orange,  and  the  hinder  part  orange,  with  blue  spots.  The  remaining  fins  are 
orange,  with  blue  edges. 

The  Labridse  generally  keep  amongst  rocks,  where  they  conceal  themselves  under 
the  seaweed,  and  feed  upon  the  crustaceous  animals  which  they  find  in  abundance  in 
such  situations.  Most  of  them  bite  very  readily,  and  are  often  captured  by  baits 
intended  for  other  and  more  valuable  fish  ; for  the  Wrasses,  although  so  splendid  in 
their  external  appearance,  are  regarded  as  but  indifferent  food.  When  caught,  they 
are  generally  cut  up  and  used  as  bait  for  other  fishes.  In  the  British  Seas  they  spawn 
in  April,  and  the  young  are  often  to  be  seen  in  profusion  about  the  rocks  during  the  | 
summer.  Some  of  the  Mediterranean  species  are  said  to  spawn  twice  in  the  year. 

Sub-order  IV. — Acanthoptera. 

General  Characters. — This  sub-order  includes  those  of  the  Aeanthopterygii,  or 
Spiny-finned  Fishes  of  Cuvier,  which  have  the  inferior  pharyngeal  bones  distinctly 
separated.  The  rays  of  the  first  dorsal  fin  are  always  spinous,  and  the  first  rays  of 
the  remaining  fins  (with  the  exception  of  the  caudal)  are  often  of  the  same  structure. 
The  membranous  portion  of  the  first  dorsal  fin  is  sometimes  wholly  or  partially  : 
deficient,  when  the  spinous  rays  stand  freely  on  the  back,  and  constitute  formidable  : 
defensive  weapons.  The  ventral  fins  are  almost  always  situated  in  the  neighbourhood 
of  the  pectorals  on  the  breast  or  throat ; the  bones  forming  the  upper  jaw  are  free  and 
moveable,  and  the  air-bladder,  when  present,  is  completely  closed. 

Divisions. — The  number  of  fishes  belonging  to  this  sub-order,  which  may  be 
regarded  as  the  most  typical  of  the  class,  is  exceedingly  great,  greater  perhaps  than 
in  any  other  of  the  equivalent  groups ; the  families,  also,  as  might  be  expected,  are 
ratber  numerous,  and  present  a considerable  diversity  of  structure. 

The  first  of  these  is  rendered  remarkable  by  the  form  assumed  by  the  heads  of  the 
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fishes  composing  it, — the  bones  of  the  face  and  somo  of  those  of  the  head  being  drawn 
I out  into  a longish  tube,  at  the  extremity  of  which  is  the  opening  of  the  mouth,  which 
> is  very  small,  and  composed  of  the  usual  maxillary  and  mandibular  bones  (Fig.  26). 

Hence  the  names  of  Sea  Snipes,  Trumpet  Fishes,  Bellows  Fishes,  &c.,  applied  to  these 
[ animals ; and  the  scientific  name  of  the  family,  Aulostomidce , also  refers  to  the  same 
| peculiarity  of  structure.  The  skin  is  sometimes  naked,  and  sometimes  clothed  with 
small  ctenoid  scales,  and  in  one  genus  (. Amphisyle ) the  back  is  covered  with  large  scaly 
L plates. 

In  one  genus  the  spiny  fin-rays  are  entirely  wanting,  and  the  ventral  fins  aro 
,■  always  placed  upon  the 
i belly,  indicating  a certain 
i approach  to  the  Physos- 
| toma.  The  first  dorsal 
fin  is  sometimes  repre- 
sented only  by  a series  of 
small  spines  running  along 
the  back  of  the  animal, 
and  the  second  soft  dorsal 
is  placed  far  back,  close  to 
the  tail;  in  other  cases  Fig.  26.— Sea  Snipe  [Qentrisc  us  scolopax). 

(Fig.  26),  the  first  ray  of 

I the  dorsal  is  produced  into  a long  spine,  which  is  generally  placed  on  the  back  of  the 
animal,  but  in  the  genus  Amphisyle , already  referred  to,  this  spine  forms  the  actual 
hinder  extremity  of  the  animal,  projecting  backwards  in  the  same  line  as  the  axis  of  the 
body,  and  having  the  second  dorsal  and  the  true  caudal  fin  in  front  of  it,  on  the  lower 
surface  of  the  fish. 

These  fishes  are,  for  the  most  part,  inhabitants  of  the  seas  of  warm  climates.  The 
species  figured  above,  the  Centriscus  scolopax , is  found  in  the  Mediterranean,  the  most 
northern  locality  regularly  inhabited  by  any  fish  of  this  family,  although  a single 
i ■ specimen  has  been  cast  ashore  on  the  coast  of  Cornwall.  It  is  about  four  or  five 
inches  long,  reddish  on  the  back  and  sides,  and  silvery  on  the  belly,  with  more  or  less 
of  a golden  tinge.  In  others,  principally  inhabiting  the  eastern  seas,  the  body  is 
elongated  and  cylindrical ; one  of  these,  the  Fistularia  labacaria,  attains  a length  of 
three  feet. 

The  second  family  of  spiny-finned  fishes,  the  Triglidte,  or  Cataphracta,  is  charac- 
terized by  having  the  series  of  dermal  bones  which  occupy  the  lower  portion  of  the 
orbit  (the  infra-orbitals')  greatly  expanded  and  coalescent,  forming  bony  plates  which 
cover  the  cheeks  and  articulate  with  the  preoperculum.  The  head  is  also  usually  more 
or  less  armed  with  spines  and  other  angular  prominences,  or  furnished  with  mem- 
branous appendages,  which  not  unfrequently  give  these  fishes  a most  singular  appear- 
ance. The  fins  are  generally  greatly  developed ; the  dorsal  is  sometimes  separated  into 
two  distinct  fins,  and  sometimes  forms  a single  continuous  fin,  of  which  the  anterior 
portion  i3  spinous,  the  posterior  soft.  In  some  cases,  as  in  the  common  Sticklebacks 
( Gasterosteus ),  the  membranous  portion  of  the  first  or  spinous  dorsal  is  wanting,  and 
the  rays  form  a more  or  less  numerous  series  of  acute  spines  on  the  back  of  the  fish. 
The  pectoral  fin3  aro  always  of  large  size,  sometimes  remarkably  developed,  as  in  the 
genua  Dactyloplera  (Fig.  27),  where  they  attain  such  a length  as  to  enable  the  animal 
to  Bupport  itself  in  the  air  for  a short  time.  Hence  these  fishes  are  commonly  known 
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as  flying  fish ; one  species  is  common  in  the  Mediterranean.  In  the  common  Gurnards 

( Triyla ),  which  we  so  often 
see  in  the  fishmongers’  shops, 
the  pectoral  fins  are  also  of 
considerable  size,  and  the 
three  first  rays  of  each  are 
destitute  of  membrane,  and 
separated  from  the  rest  of 
the  fin,  so  as  to  form  cirri  or 
tentacles.  The  ventral  fins 
are  usually  of  small  or  mo- 
derate size,  and  placed  on  the  breast  beneath  the  pectorals  ; in  the  Sticklebacks,  they 
are  replaced  by  a single  strong  spine  on  each  side,  which  constitutes  a powerful  offensive 
weapon  for  these  pugnacious  little  creatures. 

The  skin  is  rarely  naked,  usually  covered  with  small  ctenoid  scales.  In  the  Stickle- 
backs, and  some  other  genera,  the  scales  are  replaced  hy  bony  plates  (Fig.  28).  The 
majority  of  these  fishes  are  inhabitants  of  the  sea;  only  a few  species  of  the  genera 
Gasterosteus,  or  Sticklebacks,  and  Coitus,  or  Bull-heads,  being  found  in  fresh  water. 
The  best  known  species  are  the  Gurnards  ( Triglce ),  of  which  several  species  are  taken 
round  the  British  coasts.  Of  these  the  commonest  is  the  Sapphirine  Gurnard  (T.  hirundo), 
which  may  often  be  seen  in  the  shops  with  its  broad  pectoral  fins  skewered  in  a most 
ludicrous  manner  over  its  large  angular  head.  It  is  the  largest  of  the  British  species, 
occasionally  measuring  two  feet  in  length,  and  its  flesh  is  considered  to  be  very  good. 
The  Gurnards  generally  inhabit  deep  water,  from  which  they  are  taken  by  the  trawl 
net ; they  may  also  be  caught  by  line  fishing.  The  Bull-heads  ( Cottus ),  of  which 
several  species  inhabit  the  European  seas,  and  one  of  which  is  found  commonly  in  our 
fresh  waters,  are  remarkable  for  the  large  size  of  their  heads,  which  are  frequently 
armed  with  spines  in  a 
most  formidable  manner. 

A nearly  allied  species, 
the  Aspidophorus  europasus 
(Fig.  28),  is  completely 
covered  with  bony  plates. 

The  Sea  Scorpions  ( Scor - 
pcena)  and  some  allied 
genera,  perhaps  present  Fig.  28.— The  armed  Bull-head  ( Aspidophorus  europceus). 

the  most  singular  appear- 
ance of  any  fishes,  their  heads  being  not  only  armed  with  spines  and  angular  projec- 
tions of  the  most  remarkable  form,  but  also  frequently  furnished  with  curious 
membranous  lobes  and  filaments. 

But  the  most  interesting  species  of  this  family,  as  regards  their  habits,  are 
the  Sticklebacks,  of  wrhich  several  are  found  abundantly  in  our  fresh  waters. 
They  are  small  fishes,  measuring  from  two  to  three  inches  in  length.  The  sides 
are  more  or  less  covered  with  bony  plates ; and  those  parts  of  the  skin  which 
are  not  thus  protected,  are  quite  free  from  scales.  These  little  creatures  present 
almost  the  only  known  instance  amongst  fishes  in  which  the  parents  take  any 
further  care  of  their  offspring  than  that  of  depositing  their  ova  in  a suitable 
place,  the  young  fry  being  usually  left  to  shift  for  themselves  as  soon  as  they 
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are  excluded.  The  Stickleback,  on  the  contrary,  seems  to  approach  the  birds  in 
the  attention  which  it  pays  to  the  protection  of  its  young  from  danger.  About 
the  time  of  oviposition,  the  male  takes  possession  of  some  particular  spot  in  the 
pond  which  he  inhabits,  and  this  ho  defends  with  the  greatest  pertinacity,  attack- 
ing all  intraders  on  his  domain  Math  great  fury,  and  endeavouring  to  wound  them 
with  the  ventral  spines.  According  to  an  observer  quoted  by  Mr.  Yarrell,  he  even 
sometimes  succeeds  in  ripping  up  and  destroying  his  opponent  by  means  of  these 
formidable  weapons.  The  object  of  all  this  exertion  soon  becomes  apparent ; the  fish 
begins  to  coLlect  small  fragments  of  vegetable  matter,  with  which  he  forms  a sort  of 
nest.  In  this  the  female  deposits  her  spawn,  and  it  seems  not  improbable  that  during 
the  operation  of  nest-building,  the  male  fisB  endues  the  materials  of  his  nest  with  the 
milt,  as  he  is  observed  to  pass  frequently  over  the  nest  whilst  in  progress,  apparently 
exuding  a glutinous  matter  at  each  time  of  his  so  doing.  Be  this  as  it  may,  after  the 
deposition  of  the  ova,  the  male  still  keeps  watch  over  his  treasure,  attacking  all 
intruders  with  the  same  ferocity  as  before.  Nor  does  his  care  cease  when  the  young  fry 
. are  evolved : he  still  continues  to  watch,  and  carries  back  any  incautious  straggler  to 
: the  security  of  the  nest.  It  is  very  singular  that  in  every  case  it  is  the  male  that  takes 
. upon  himself  all  the  duties  of  nidification.* 

The  Gasterosteus  spinackia,  or  Fifteen-spined  Stickleback,  a marine  species  which  is 
not  uncommon  round  our  coasts,  also  forms  a nest  for  its  ova.  The  common  Stickle- 
back ( G . trachune-i),  which  has  three  spines  on  the  back,  and  bony  plates  along  the 
whole  length  of  its  sides,  is  found  both  in  salt  and  fresh  water.  It  is  found  in  the 
sluggish  streams  and  pools  of  the  Lincolnshire  fens  in  such  vast  quantities  that  it  is 
occasionally  employed  as  manure ; and  Pennant  tells  us  that  at  Spalding,  in  that  county, 
a man  has  been  known  to  make  as  much  as  four  shillings  a day  by  selling  Sticklebacks 
: at  a halfpenny  a bushel. 

The  vast  family  of  the  Perches,  or  Percidce , of  which  the  common  Perch  may  be 
taken  as  the  type,  is  distinguished 
: from  the  preceding  by  the  free- 
I dom  and  small  size  of  the  infra- 
orbital bones  in  the  fishes  of 
which  it  is  composed.  The 
mouth  is  large,  and  the  jaws, 

■ vomer,  and  palatine  bones  are 
. armed  with  numerous  small  teeth, 

I amongst  which  a few  longer 
fangs  are  often  present.  The 
head  is  generally  free  from  those 
i angles  and  spines  which  give  so 
many  of  the  Cataphracta  such 
a remarkable  appearance,  but  the 

edges  of  the  opercula  and  preopercula  are  usually  toothed  or  even  armed  with  spines ; 
and  if  either  of  these  bones  be  smooth  at  the  margin  the  other  is  always  toothed.  The  fins 
are  well-developed;  the  dorsal  fin  is  sometimes  continuous  (Fig.  29),  sometimes  divided 
into  two  parts  ; the  ventrals  are  placed  either  on  the  breast  or  throat.  The  skin  is  clothed 

* Very  interesting  accounts  of  the  habits  of  the  Stickleback  during  the  breeding  season,  by  Mr. 
Hancock  and  Mr.  Warrington,  will  be  found  in  “ The  Annals  of  Natural  History,”  for  October,  1852. 
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with  ctenoid  scales,  the  free  surface  of  which  is  often  beset  with  spiny  processes.  The* 
branchiostcgous  rays  are  generally  seven  in  number,  sometimes  more,  but  very  rarelvi 
fewer. 

The  Percidoe  are  generally  handsomo  fishes,  often  of  considerable  size  and  of  beautifulj 
colours.  They  abound  in  the  seas  of  all  parts  of  the  world ; and  some  species  also,  likei 
the  common  Perch,  are  inhabitants  of  fresh  water.  The  Perch  ( Perea  Jluviatilis,  Figs.; 
11  and  22),  which  is  the  best  known  species  of  the  family,  is  a very  common  denizen 
of  almost  every  piece  of  clear  fresh  water.  It  is  one  of  the  best  and  handsomest  of  our 
fresh-water  fishes.  Its  body  is  broad  and  compressed;  the  hack  has  two  dorsal  fins,  of 
which  the  anterior  is  supported  upon  stiff,  sharp,  spinous  rays,  which  are  said  to  6erve 
as  a defence  even  against  the  voracity  of  the  Pike.  The  colour  of  the  upper  part  ofj 
the  body  is  greenish-brown,  gradually  passing  to  a golden  yellowish-white  on  thei 
belly  ; and  the  sides  are  adorned  with  from  five  to  seven  broad  blackish  bands ; the} 
dorsal  and  pectoral  fins  are  brownish,  and  the  ventral,  anal,  and  caudal  fins  of  a bright} 
vermilion  colour,  which  adds  greatly  to  the  liveliness  of  the  fish’s  appearance.  Thei 
Perch  does  not  usually  attain  a large  size,  one  of  three  or  four  pounds  being  considered  at 
heavy  fish  ; but  a few  instances  of  the  capture  of  Perch  twice  this  weight  are  on  record, , 
and  Pennant  mentions  his  having  heard  of  a specimen,  taken  in  the  Serpentine,  which  i 
weighed  nine  pounds.  As  the  Perch  bites  freely,  it  is  much  sought  after,  especially  by 
young  anglers  ; and  its  flesh  when  taken  is  exceedingly  good.  Like  the  other  species  i 
of  the  family,  it  is  an  exceedingly  voracious  fish,  feeding  indiscriminately  upon  any 
animal  it  can  master,  especially  worms,  insects,  and  small  fishes.  It  is  very 

tenacious  of  life,  and  will  live  for  a considerable  time  out  of  the  water.  Mr.  Tamil  1 

states  that  in  Catholic  countries  it  is  a common  practice  to  bring  the  Perch  to  market ! 
alive,  when,  if  not  sold,  they  are  returned  to  the  ponds  from  which  they  were  taken,  to  i 
remain  there  until  they  are  again  wanted.  Another  fresh  water  species,  the  Sander 
( Lucioperca  sandra) , is  common  in  Germany  and  the  east  of  Europe.  It  is  of  a much, 
more  elongated  form  than  the  Perch,  and  attains  a length  of  three  or  four  feet ; its  flesh  i 
is  considered  excellent.  A small  species,  nearly  resembling  the  Perch  in  its  general  I 
form,  hut  having  a continuous  dorsal  fin,  is  found  in  almost  all  the  rivers  of  this 
country.  This  is  the  Ruffe  ( Acerina  vulgaris)  ; it  rarely  exceeds  seven  or  eight  inches 
in  length,  hut  its  flesh  is  said  to  be  very  good. 

Of  the  marine  species  very  few  are  found  in  the  British  seas.  The  best  known  of 
these  is  the  Basse  ( Labrax  lupus),  sometimes  called  the  Sea  Perch,  which  is  found  in 
considerable  abundance  round  the  southern  coasts  of  our  islands.  It  is  usually  from 
twelve  to  eighteen  inches  in  length,  hut  it  is  said  occasionally  to  attain  a much  larger 
It  is  highly  esteemed  as  an  article  of  food.  The  Bass  is  exceedingly  abundant 
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in  the  Mediterranean,  which  is  also  inhabited  by  several  other  fishes  of  this  family, 
some  of  them  of  large  size. 

We  have  separated  from  the  Percidse  of  Professor  Muller  the  three  following  small 
families,  as  they  appear  to  possess  characters  of  sufficient  value  to  justify  such  a 
proceeding. 

The  Tracliinidcc , known  in  England  as  the  Weevers,  have  two  dorsal  fins,  of  which 
the  anterior  is  small  but  very  strongly  spinous ; the  ventral  fins  are  situated  in  front  of 
the  pectorals  on  the  throat;  and  instead  of  the  rough  ctenoid  scales  of  the  true  Perches, 
the  skin  is  covered  with  smooth  cycloid  scales.  They  are  generally  of  an  elongated 
form,  with  a broad  head,  on  which  the  eyes  are  placed  in  such  a manner  as  to  look  more 
or  less  upwards ; in  fact  one  genus  has  received  the  name  of  Uranoscopus , or  Star- 
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gazer,  from  this  circumstance.  The  second  dorsal  and  anal  fins  are  of  nearly  oqual 
length,  and  occupy  the  greater  part  of  the  upper  and  lower  surfaces  of  the  body  ; the 
anus  is  thrown  very  far  forwards.  They  have  no  air-bladder. 

The  strong  spines  with  which  the  first  dorsal  fin  and  the  opercula  of  these  fishes 
are  armed,  enable  them  to  inflict  severe  wounds  upon  those  who  handle  them 
incautiously,  and  the  effects  of  these  wounds  are  so  exceedingly  painful,  that  there 
is  a general  belief  amongst  the  fishermen  that  the  species  possess  some  venomous 
property.  Two  species  are  found  in  the  British  seas,  the  largest  of  which,  the 
Trachinus  draco , attains  a length  of  twelve  or  eighteen  inches.  They  appear  to  prefer 
deep  water,  and  are  very  voracious  in  their  habits.  They  live  for  a considerable  time 
after  being  taken  out  of  the  water  ; and  the  flesh,  at  least  that  of  the  larger  species,  is 
highly  esteemed. 

A second  small  family,  which  is  still  included  with  the  Percidse  by  many  authors, 
ia  composed  of  the  Mullets  ( Mullidce ).  They  agree  with  the  Perches  in  the  position  of 
their  fins ; but  the  opercular  bones  are  entirely  unarmed,  and  the  branchiostegal  mem- 
brane has  only  four  rays.  The  scales  are  very  large,  and  readily  fall  off ; their  hinder 
margins  have  scarcely  any  indications  of  the  ctenoid  structure.  In  most  of  the  species 
the  under  jaw  is  furnished  with  cirri. 

A well-known  example  of  this  group  is  the  common  Bed  Mullet  ( Mullus  surmulletus ), 
which  is  often  taken  in  considerable  plenty  off  the  British  coasts.  The  Mullet, 

. although  comparatively  a small  fish,  is  in  high  esteem ; its  flesh  is  white,  firm,  well- 
flavoured,  and  easy  of  digestion.  Amongst  the  epicures  of  ancient  Borne  its  reputation 
stood  very  high,  and  large  sums  were  often  paid  by  them  for  particularly  fine  fish. 
Thus  a Mullet  of  six  pounds  is  said  to  have  produced  a sum  equal  to  £48  sterling,  and 
a larger  one  as  much  as  £64;  whilst  no  less  than  £240  were  given  for  three  large 
Mullets,  which  were  procured  on  the  same  occasion,  for  a repast  of  more  than  usual 
magnificence — ( Yarrell ).  The  Bomans  also  kept  Mullets  in  glass  vases;  but  these 
appear  to  have  been  specimens  of  the  smaller  species,  the  Mullus  barbatus  (Fig.  14), 
which  is  of  a stiU  more  beautiful  colour  than  the  common  Mullet  of  our  shops.  Both 
species  are  abundant  in  the  Mediterranean,  and  occur  also  in  the  British  seas,  although 
here  the  M.  barbatus  is  far  from  being  common. 

The  third  of  these  groups,  which  were  referred  by  Muller  and  Cuvier  to  the  Perches, 
is  the  family  of  Sphyrcenidce,  of  which  a few  species  are  found  in  the  Mediterranean, 
although  the  greater  number  live  in  the  seas  of  tropical  climates.  The  fishes  of  this 
s family  are  of  an  elongated  form,  somewhat  resembling  the  Pikes  ( Esocidcc ),  with  which 
Linnaeus  placed  those  species  with  which  he  was  acquainted  ; in  the  form  of  the 
head  and  jaws,  and  the  formidable  nature  of  the  teeth,  they  also  somewhat  remind 
' one  of  those  soft-finned  fishes.  They  are,  however,  furnished  with  two  dorsal  fins, 
separated  by  a considerable  interval,  of  which  the  anterior  is  strongly  spinous ; and 
the  air-bladder  is  completely  closed.  They  differ  from  the  Percidee  in  having  the 
ventral  fins  placed  on  the  belly,  at  a considerable  distance  behind  the  pectorals, 
the  margins  of  the  opercula  and  preopercula  perfectly  smooth,  and  the  scales, 
which  cover  not  only  the  body  but  also  the  sides  of  the  head,  of  the  description 
called  cycloid. 

The  Sphyraenidae  are  all  exceedingly  predaceous  fishes,  and  some  of  them  attain  a 
considerable  size.  The  best  known  species,  the  Sphyrcena  vulgaris , which  appears  to  bo 
tolerably  common  in  the  Mediterranean,  often  measures  as  much  as  three  feet  in  length, 

; and  is  a handsome,  silvery  fish,  with  a bronzed  or  bluish  back.  It  is  said  that  the  fluid 
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called  “ essence  d orient,”  nsed  in  the  manufacture  of  artificial  pearls,  is  prepared  from 
tho  scales  of  this  fish,  together  with  the  minute  silvery  particles  of  its  air-bladder.  A 
species  inhabiting  the  seas  of  tropical  America,  the  S.  Barracuda , grows  to  a much 
larger  size,  and  is  almost  as  much  dreaded  as  the  shark  by  the  inhabitants  of  those 
countries.  Its  flesh  is  said  to  he  exceedingly  good,  and  not  unlike  that  of  the  pike  • 
it  is  eaten  both  salted  and  fresh.  At  certain  times,  however,  it  is  found  to  he  unwhole- 
some ; and  this  quality  is  said  to  be  derived  from  its  feeding  at  those  periods  upon  the 
fruit  of  the  manchineel-tree,  although  this  appears  to  he  exceedingly  improbable.  The  ! 
symptoms  produced  by  eating  it  when  thus  out  of  condition  are  sickness,  nausea, 
and  violent  pains  in  tho  joints ; the  latter  are  said  to  have  lasted  for  five-and-twenty 
years,  accompanied  by  a loss  of  hair  and  of  the  nails.  It  is  asserted  that  the  poisonous 
individuals  may  he  recognised  by  tho  bitterness  of  the  liver,  and  by  the  flowing  of  a | 
white  fluid  from  them  when  cut;  when  salted,  they  are  said  to  lose  their  injurious  i 
properties. 

The  Sciccnidce  are  also  nearly  allied  to  the  Perches,  with  which  they  agree  in  the 
arrangement  of  their  fins,  and  in  having-  the  opercula  and  preopercula  dentated;  but  ■ 
the  vomer  and  palatine  hones,  which  in  the  Percidse  are  always  armed  with  teeth,  are 
toothless  in  these  fishes.  Some  of  the  bones  of  the  head  are  inflated  and  cavernou6>  j 
giving  a more  or  less  convex  appearance  to  the  forehead  ; the  mouth  is  large,  and  the  ! 
jaws  are  usually  armed  with  powerful  fangs,  interspersed  amongst  the  smaller  teeth. 
The  body  is  always  covered  with  ctenoid  scales,  which,  as  in  the  Sphyraenidse,  fre-  j 
quently  extend  over  the  head.  The  air-bladder  is  of  very  singular  construction  ; it  is  j 
completely  closed,  and  furnished  with  numerous  ccecal  appendages,  which  are  often  | 
branched,  and  sometimes  surround  it  in  such  a manner  as  to  give  it  the  appearance  of  a 
fringed  hag.  This  peculiar  form  of  the  air-bladder  is  very  striking  in  the  Maigre 
( Scicena  aquila),  as  figured  by  Cuvier  and  Valenciennes,  and  by  Mr.  Yarrell. 

The  Scisendise  are  large  and  powerful  rapacious  fishes.  The  species  just  referred  I 
to  is  common  in  the  Mediterranean,  and  occurs  occasionally  on  our  own  coasts,  where 
specimens  upwards  of  five  feet  in  length  have  been  taken.  In  the  Mediterranean,  it 
often  grows  to  six  feet.  Its  flesh  is  considered  pretty  good,  and  was  in  great  repute 
with  the  Koman  epicures. 

The  Maigres  swim  in  small  shoals,  uttering  a peculiar  grunting  noise,  which  is  j 
said  to  he  audible  even  when  the  fishes  are  at  a considerable  depth.  When  taken,  I 
their  strength  often  renders  their  struggles  very  inconvenient  in  the  boats,  as  they  are 
said  to  he  capable  of  knocking  over  their  captors.  To  avoid  such  a disagreeable 
interruption  to  their  labours,  the  fishermen  usually  knock  them  on  the  head  as 
soon  as  they  are  got  into  the  boat.  The  hones  of  the  ear  in  the  Scisenidse  are 
usually  larger  than  in  most  other  fishes,  and,  in  former  days,  extraordinary  pro- 
perties were  attributed  to  them ; they  were  said  to  prevent  and  cure  the  colic, 
and  for  this  reason  were  often  honoured  with  a gold  setting,  and  suspended  from 
the  neck.  It  was  necessary,  however,  that  the  colic-stone,  as  it  was  called,  should 
have  been  presented  to  the  wearer,  otherwise  it  was  of  no  efficacy.  Numerous 
species  of  this  family  inhabit  the  seas  of  the  warmer  regions,  and  many  of  them 
furnish  excellent  food. 

The  Sparidce,  in  their  general  form,  and  in  their  toothless  palates,  present  a great 
similarity  to  the  fishes  of  the  preceding  family ; hut  the  hones  of  their  opercula  are  not 
toothed  or  spinous,  and  the  forehead  does  not  exhibit  the  inflated  appearance  charac- 
teristic of  the  Sciccnidce.  The  ctenoid  structure  of  the  scales  is  very  indistinct  in  this 
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family  ; the  scales,  as  in  tho  preceding  family,  cover  the  sides  of  the  head,  but  never 
extend  over  any  portion  of  tho  fins.  Tho  body  is  usually  broad  and  much  compressed, 
with  a single  long  dorsal  fin,  of  which  tho  anterior  portion  is  supported  upon  strong 
spinous  rays ; the  ventral  fins  are  placed  on  the  breast  under  the  pectorals.  The  teeth 
are  sometimes  in  the  form  of  acute  fangs,  of  which  some  are  often  of  considerable  size, 
whilst  in  other  species  they  aro  broad  and  rounded,  constituting  a powerful  grinding 
apparatus,  with  which  the  fishes  thus  provided  crush  the  hard  shells  of  the  Mollusca, 
on  which  they  principally  feed. 

The  Sparidae  are  all  inhabitants  of  the  sea,  -and  most  of  them  are  found  in  warm 
climates,  although  the  Mediterranean  possesses  several  species ; and  a few  are  not 
unknown  on  our  own  coasts.  They  are  divisible  into  two  groups,  which,  in  fact,  were 
regarded  as  distinct  families  by  Cuvier.  In  one  of  these  groups  (the  Mcenides ),  the 
mouth  is  protrusible,  the  pedicles  of  the  intermaxillary  bones  being  very  long,  so  as  to 
give  the  upper  jaw  a considerable  power  of  motion.  Some  species  are  very  abundant  in 
the  Mediterranean ; but  their  flesh  is  very  little  esteemed.  A W est  Indian  species 
( 'Gems  rhombeiis ) is  said  occasionally  to  find  its  way  to  the  coast  of  Cornwall,  accom- 
panying pieces  of  wood  covered  with  barnacles,  which  are  conveyed  across  the  ocean 
by  the  currents. 

In  the  other  group  (the  true  Sparides),  the  upper  jaw  is  firmly  attached  to  the 
head,  and  not  protrusible ; 
of  these,  several  species 
are  occasionally  taken  off 
the  British  coasts.  Some 
of  them  attain  a length 
of  upwards  of  two  feet ; 
and  several  are  highly 
prized  a3  food  in  the 
countries  bordering  the 
Mediterranean,  where 
they  occur  in  great  abun- 
dance. They  appear  to 
be  voracious  fishes,  feed- 
ing on  Mollusca,  Crus- 
tacea, and  small  fishes ; but  some  of  them  vary  this  diet  by  devouring  sea-weeds, 
which  they  tear  from  the  rocks. 

The  great  family  of  the  Chcctodontida  is  distinguished  from  the  preceding  groups 
by  the  exceedingly  compressed  form  of  the  body,  and  by  the  singular  manner  in  which 
the  soft  parts  of  tho  perpendicular  fins  are  clothed  with  scales,  often  to  such  an  extent 
that  the  boundary  between  the  body  and  fin  is  quite  undiscoverable  (Fig.  31).  The 
fishes  of  this  family  are  generally  of  a discoid  form,  like  many  of  the  common  flat 
fishes,  but  the  eyes  arc  placed  on  each  side  of  the  head,  both  sides  of  the  body  are  similarly 
coloured,  and  the  fishes  swim  upright  in  the  water.  The  mouth  is  usually  small,  and 
furnished  with  bristle-like  teeth  ; in  a few  species  it  is  larger,  and  armed  with  cutting 
teeth,  or  fang3.  The  whole  body,  including  the  sides  of  the  head,  and  the  base  of  the 
median  fin3,  are  covered  with  ctenoid  scales ; the  dorsal  fin  is  single,  with  a few, 
usually  short,  spinous  rays  at  its  anterior  part;  the  first  soft  rays  of  tho  dorsal  and 
anal  fins  are  sometimes  produced  into  long  filaments,  or  the  fins  themselves  are  very 
long,  and  pointed  anteriorly,  gradually  decreasing  in  depth  towards  the  hinder  part  of 


Fig.  30. — Pagrus  vulgaris. 
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tho  body,  so  that  the  whole  fish  assumes  the  form  of  a crescent,  with  the  tail  projecting 
from  the  centre  of  tho  concavity.  The  ventral  fins  are  placed  under  the  pectorals. 

The  Chootodontidoo  are  generally  of  small  or  moderate  size,  and  most  of  them  are 

inhabitants  of  the  tropical  seas. 
They  are  remarkable  for  the 
exceeding  magnificent  colours 
with  which  they  are  generally 
adorned,  and  which  are  ren- 
dered still  more  pleasing  to  the 
eye  by  the  broad  black  bands 
which,  in  most  cases,  traverse 
the  body  from  the  dorsal  to  the 
ventral  margin.  One  of  these 
bands  generally  passes  down 
the  region  of  the  eye. 

The  flesh  of  these  fishes  is 
said  to  be  exceedingly  delicate 
and  well  flavoured.  Only  a 
single  species  (the  JBrama  Raii ) 
inhabits  the  British  seas,  where 
it  is  by  no  means  common, 
although  in  the  Mediterranean 
it  occurs  in  great  abundance. 
It  is  said  occasionally  to  mea- 
sure two  feet  six  inches  in  length ; 
but  the  largest  specimen  seen 
by  Mr.  Yarrell  did  not  exceed 
sixteen  inches.  Its  flesh  is 
highly  esteemed.  A singular 
species,  the  Chelmon  rostratus, 
Fig.Sl.-Heniochusmonocerus.  inhabiting  the  Chinese  seas, 

has  the  jaws  very  much  prolonged,  forming  a sort  of  beak,  but  so  inclosed  in  the 
skin  that  only  a small  opening  is  left  at  its  extremity  for  the  mouth.  This  fish  is 
said  to  exhibit  a very  curious  instinct ; it  projects  a drop  of  water  from  its  mouth  at 
any  insect  that  it  perceives  within  reach  of  such  a missile,  so  as  to  bring  it  do  wn  into 
the  water,  where,  of  course,  it  falls  an  easy  prey  to  its  dexterous  assailant.  The 
Chinese  keep  these  fishes  in  basins,  and  amuse  themselves  by  watching  their  efforts 
to  bring  down  a fly  suspended  over  them  by  a thread.  A Javanese  species,  the 
Toxotes  jaculator,  which  has  a wide  mouth,  with  the  lower  jaw  considerably  pro- 
longed, exhibits  the  same  singular  instinct ; it  is  said  to  throw  the  water  to  a height 
of  three  or  four  feet,  and  rarely  to  miss  its  aim. 

The  family  Teuthidce,  includes  a small  number  of  fishes,  which  are  all  inhabitants 
of  the  seas  of  hot  climates,  and  which  are  remarkable  for  having  the  sides  of  the  tail 
armed  either  with  several  sharp  prickles,  or  with  a large  curved  spine  (Fig.  32).  They 
are  of  a broad  compressed  form,  with  a single  dorsal  fin,  in  front  of  which  there  is 
often  a free  spine.  The  body  is  covered  with  ctenoid  scales,  which,  however,  do  not 
extend  over  any  part  of  the  fins ; and  the  jaws  are  furnished  with  a single  series  of 
cutting  teeth. 
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Fig.  32.— A canthurus  phlebotomue. 


The  Teuthidae  aro  herbivorous  fishes,  feeding  upon  sea-weeds.  The  species  with 
jinous  tails,  if  incautiously  handled,  inflict  severe  wounds  upon  their  captors ; and  the 
>mmon  West  Indian 
jecies  {Acanthurua  ehi- 
■irgun)  has  received  the 
ame  of  the  surgeon  from 
iis  circumstance. 

The  next  four  fami- 
were  included  by 
nvier  in  a single  group, 
hey  are  ail  composed  of 
•tive  fishes,  with  power- 
d fins  and  smooth  bodies, 
jually  covered  with  small 
ales,  which  are  often 
mcealed  in  the  skin ; the 
jercula  are  unarmed.  The  pyloric  cccca  are  numerous. 

In  the  great  family  of  the  Scomberidoe , or  Mackerels,  many  of  which  are  of  such  great 
iportance  as  food,  the  skin  is  sometimes  quite  naked,  sometimes  more  or  less  clothed 
ith  cycloid  scales,  and  the  tail,  which  is  slender  and  furnished  with  a powerful, 
;ually  forked  fin,  is  almost  always  marked  with  scaly  ridges.  The  fishes  of  this 
mily  have  sometimes  one,  sometimes  two  dorsal  fins  ; in  some  cases  the  spinous  rays 
' the  first  dorsal  are  very  short  and  destitute  of  membrane ; in  others  the  fin  is  well- 
'veloped,  and  the  rays  are  furnished  with  long  filamentous  appendages  (Fig.  33).  The 
cond  dorsal  and  the  anal  also  exhibit  a considerable  diversity  of  structure ; the 

spinous  portion  of  the  anal  fin 
is  frequently  separated  from 
the  soft  part ; and  the  latter, 
both  in  the  anal  and  second 
dorsal,  may  either  form  an  en- 
tire fin,  or  give  r se  to  a series 
of  small  fins,  running  along  the 
upper  and  lower  surfaces  of  the 
tail,  a structure  which  is  readily 
seen  in  the  common  Mackerel. 
The  teeth  are  generally  con- 
fined to  the  jaws;  they  are 
almost  always  acute,  and  often 
of  large  size. 

The  fishes  of  this  family 
are  all  marine,  and  usually 
predaceous  in  their  habits.  In 
the  form  of  their  bodies  they 
Fig.  33.— Blepharia.  present  two  distinct  types 

•hich  might  perhaps  be  regarded  as  sufficient  for  their  division  into  two  families.  In  one, 
ie  Zeniitt,  the  body  is  short,  broad  and  compressed,  presenting  a good  deal  of 
semblance  in  form  to  the  Chjetodontidae,  with  which  these  fishes  also  agree  in  the 
muderable  development  of  the  perpendicular  fins,  which  are  often  furnished  with 
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filamentous  processes  (Fig.  33).  The  mouth  is  usually  protrusihle,  and  the  teeth  small 
and  weak. 


Of  this  group  the  commonest  species  is  the  Doree,  or  John  Dory  (Zeus  Faber,  Fig. 
3d),  which  is  taken  abundantly  on  our  southern  coasts,  and  which  was  regarded  by  the 

epicure  Quin  as  6uch  a delicacy, 


Fig.  34. — The  Doree  ( Zeus  Faber). 


that  it  was  worth  the  trouble  of 
a journey  from  Bath  to  Plymouth, 
and  back  again,  in  order  to  eat 
Doree  boiled  in  sea-water.  The 
origin  of  the  English  name  of 
this  fish  has  frequently  exercised 
the  ingenuity  of  zoological  ety- 
mologists ; but  the  most  rational 
derivation  appears  to  be  from  the 
French  doree , or  jaunc  doree; 
which  refers  to  the  golden  yellow 
colour  of  the  fish  when  fresh j 
Roman  Catholic  legends  point  toj 
it  as  the  fish  from  which  St.  Peten 
took  the  tribute  - money ; thei 
black  marks  on  its  sides  being 


ascribed  to  the  pressure  of  the  Apostle’s  fingers.  Hence  it  is  known  in  several  countries 
of  Europe  as  St.  Peter's  Fish,  although  the  Haddock,  which  also  exhibits  a blackish 
mark  on  each  side  of  the  body,  is  considered  by  many  to  dispute  its  title  to  this  honour. 
The  Doree  sometimes  attains  a weight  of  ten  or  twelve  pounds ; but  the  ordinary 
weight  of  those  brought  to  the  London  market  is  between  four  and  six. 

Two  other  species  of  this  section  of  the  family  are  occasionally  taken  in  the  British 
seas,  although  they  are  apparently  rare.  One  of  these,  the  Opah,  or  King-fish 
( Lampris  guttatus ),  appears  to  be  distributed  over  nearly  the  whole  globe,  as,  according 
to  Mr.  Yarrell,  it  has  not  only  been  taken  in  the  European  seas,  but  is  also  said  to 
occur  on  the  west  coast  of  Africa,  and  appears  to  be  well  known,  both  in  China  and 
Japan.  In  the  latter  empire  the  Opah  is  sacred  to  the  Japanese  Neptune.  It  is  a 
magnificent  fish  ; the  back  and  sides  are  of  a fine  green,  with  purple  and  gold  reflec- 
tions, fading  into  yellowish  green  on  the  belly,  and  covered  with  numerous  round 
whitish  spots  ; the  fins  are  of  a fine  vermilion  colour.  Mr.  Yarrell  tells  that  a person, 
looking  at  a specimen  of  this  fish,  observed  “that  it  looked  like  one  of  Neptune’s  lords 
dressed  for  a court  day.” 

The  second  division  of  the  family,  the  Scomlerides,  includes  a great  number  of 
exceedingly  valuable  fishes,  which  present  more  or  less  resemblance  to  the  common 
Mackerel.  The  body,  instead  of  being  compressed,  is  elongated  and  spindle-shaped, 
or  occasionally  almost  cylindrical ; the  mouth  is  large,  not  protrusihle,  and  fre- 
quently armed  with  large  teeth.  The  type  of  this  section  is  the  common  Mackerel 
(Scoviber  Scomber ),  a fish  which  is  too  well  known  to  need  any  description.  The 
Mackerels  usually  spawn  during  the  months  of  May  and  June;  and  it  is  when  approaching 
the  shores  in  vast  shoals  for  this  purpose  that  they  are  principally  taken.  The  most 
common  mode  in  which  the  fishing  is  carried  on  is  by  means  of  long  nets,  called  drift 
nets,  which  often  extend  for  nearly  a mile  in  length,  descending  into  the  water  to  a 
depth  of  about  twenty  feet.  These  nets  are  let  down  into  the  water  at  nightfall,  and 
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{ left  in  position  all  night,  suspended  to  a stout  rope,  which  is  supported  at  one  extremity 
| by  a large  buoy,  and  at  the  other  attached  to  the  fishing-boat.  The  meshes  of  the  net 
i are  just  large  enough  to  allow  the  fish  to  pass  through  as  far  as  the  pectoral  fins  ; so 
i that  when  they  have  advanced  thus  fur  they  are  held  suspended  in  the  net,  without  the 
, power  of  escaping,  either  by  retracing  their  course  or  pressing  the  thick  part  of  their 
L bodies  through  the  obstacle.  In  the  morning  the  nets  are  hauled  in,  and  the  fish 
i detached  from  them,  and  in  this  manner  vast  quantities  of  Mackerel  are  taken.  The 
i Mackerel  is  also  captured  by  surrounding  the  shoals  with  a large  deep  net,  called  a seine, 
j.  (rhich  is  afterwards  closed  at  the  bottom,  or  hauled  to  the  shore ; and  a considerable 
1.  aumber  are  taken  with  hook  and  line.  It  is  a voracious  fish,  feeding  principally  upon 
I small  fishes  and  the  fry  of  larger  species.  The  ordinary  size  of  those  brought  to  market 
i.  ,s  from  fourteen  to  sixteen  inches,  with  a weight  of  from  one-and-a-half  to  two  pounds  ; 

1 jut  they  are  said  occasionally  to  attain  a length  of  twenty  inches. 

The  Tunny  ( Thynnus  vulgaris ),  a fish  belonging  to  this  family,  which  is  very 
[ ibundant  in  the  Mediterranean,  grows  nearly  to  twenty  feet  in  length,  and  weighs 
I K>metimes  as  much  as  ten  hundredweights.  Like  the  Mackerel,  this  large  fish 
ipproaches  the  shores  in  large  shoals  for  the  purpose  of  spawning,  when  it  is  captured 
w means  of  a large  net,  called  a mandrague.  This  is  composed  of  nets  arranged  in  a ! 
[■.‘unnel-like  form,  so  that  the  fish,  entering  the  wide  mouth,  are  gradually  led  up  to  a 
[.  larrow  prison,  when  they  are  destroyed  by  spears  and  harpoons.  Professor  Vogt, 
i jrho  has  given  a most  animated  description  of  the  Tunny  fishery,  states  that  these 
it  lets  extend  a quarter  of  a mile,  and  cost  as  much 
I -is  thirty  thousand  francs.  The  flesh  of  the  Tunny 
s highly  prized  by  the  inhabitants  of  the  coun- 
ties bordering  the  Mediterranean,  where  its  cap- 
:mrc  has  been  an  important  object  since  the  most 

■emote  antiquity.  Several  allied  species  are  also  Fig.  35. — Tunny  (Thy mins  vulgaris), 

i found  in  that  sea,  amongst  which  the  most  celebrated  is  the  Bonito  ( Thynnus  pelamys), 

* which  rivals  the  Dorado  in  its  perpetual  chase  of  the  Flying-fish. 

One  of  the  most  remarkable  fishes  of  this  family  is  the  Pilot-fish  (Naucrates  ductor \ 

• which  receives  its  name  from  its  habit  of  accompanying  ships  for  weeks  together  ; the 

ancients  even  asserted  that  it 
pointed  out  the  proper  course 
to  the  mai-iner  when  he  was  at 
a loss  how  to  proceed, 
him  when  he  had  arrived  in 
sight  of  the  desired  haven.  It 
appears  probable,  however,  that 
the  Pilot-fish  only  attends  the 
voyager  for  the  sake  of  the  nu- 
merous pieces  of  food  which  are 

constantly  being  thrown  overboard  ; and  a community  of  feeling  in  this  respect  may, 
perhaps,  account  for  the  frequent  association  of  the  Pilot-fish  and  the  Shark.  It  is, 
however,  a general  opinion  amongst  navigators  that  the  Pilot-fish  really  attends  upon  the 
b 8hark  as  a guide  ; and  an  instance  has  been  related  in  which  two  of  them  led  a Shark 
to  a baited  hook  that  had  been  thrown  out  for  him.  Another  observer,  however, 
quoted  by  Dr.  Hamilton  Smith,  in  “ Griffith’s  Animal  Kingdom,”  states  that  he 
' repeatedly  saw  a Shark  which  was  inclined  to  swallow  a bait  put  out  for  him,  pre- 


leaving 


Fig.  36. — Pilot  Fish  ( Naucrates  ductor). 
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vented  from  doing  so  by  one  or  other  of  four  Pilot-fishes  which  accompanied  him ; and 
that  when  at  length  the  Shark  had  swallowed  the  tempting  morsel  and  was  being 
hauled  out  of  the  water,  one  of  his  diminutive  friends  clung  to  his  side  for  some  little 
time.  Colonel  Hamilton  Smith  also  states  that  he  had  witnessed  a similar  circum-| 
stance.  The  Pilot-fish  attains  a length  of  about  a foot.  It  is  somewhat  of  the  form) 
of  the  Mackerel,  of  a silvery  gray  colour,  bluish  on  the  back,  and  adorned  with  fivel 
dark  blue  bands,  which  go  round  the  whole  body.  Its  flesh  is  said  to  be  very  good. 

Nearly  allied  to  the  Mackerels  are  the  Sword-fishes,  Xiphiidce,  which  are  rendered 
remarkable  by  the  prolongation  of  the  upper  jaw  into  a long,  spear-like  weapon. 
They  are  also  characterized  by  the  structure  of  the  branchiae,  the  laminae  of  each 
branchial  arch  being  united  so  as  to  form  a band-like  organ,  in  which  the  separation 
of  the  laminae  is  only  indicated  by  superficial  marks.  This  structure  occurs  in  no  other 
bony  fishes.  In  the  form  of  the  body  they  resemble  the  Mackerels ; the  spinous  dorsal 
fin  commences  close  to  the  neck,  where  it  is  high  and  sickle-shaped,  and  runs  thence 
nearly  to  the  tail,  where  it  is  followed  by  a small  soft  fin  ; the  anal  fin  exhibits  a veryj 
similar  construction,  although  it  is  much  shorter.  The  ventral  fins  are  wanting,  on 
represented  only  by  a pair  of  spinous  rays,  situated  on  the  throat ; the  caudal  isj 
deeply  forked,  and  the  sides  of  the  tail  have  large  ridges. 

The  common  Sword-fish  ( Xiphias  gladius)  is  found  not  uncommonly  in  the  Medi-j 
terranean,  and  occurs  sometimes  in  our  own  seas.  It  is  a large  fish,  attaining  a lengtbl 
of  fifteen,  or  even  twenty  feet,  and  is  most  predaceous  in  its  habits,  employing  itsj 
long  bony  spear  for  the  destruction  of  the  larger  fishes.  Its  activity  and  strength  ara 
very  great ; and  it  has  been  known  to  strike  at  ships  passing  through  the  water,  and  to| 
bury  its  weapon  in  their  timbers.  Cuvier  states  that  a parasitic  crustacean  buriea 
itself  in  the  flesh  of  the  Sword-fish,  and  torments  it  to  such  an  extent  that  it  will] 
sometimes  rush  upon  the  shore ; the  same  cause  of  irritation  may,  perhaps,  have 
something  to  do  with  its  suicidal  attacks  upon  such  a very  unequal  antagonist  as  af 
ship. 

The  common  Sword-fish  is  the  only  European  species  of  this  family  ; but  the  seas 
of  tropical  climates  contain  several  others.  Their  flesh  is  said  to  be  exceedingly  good, 
especially  when  young. 

In  the  Coryphcenidce  the  body  is  much  compressed,  with  a broad  dorsal  fin  running 
along  the  whole  of  the  back ; all  the  rays  of  this  fin  are  almost  equally  flexible,  although 
those  of  the  anterior  portion  are  not  articulated.  The  ventral  fins  are  frequently 
wanting ; when  present  they  are  usually  very  small  and  placed  under  the  pectorals, 
although  sometimes  situated  on  the  throat.  The  abdominal  cavity  is  small,  so  that 
the  anal  opening  is  placed  far  forwards,  and  the  anal  fin  usually  occupies  a considerable 
portion  of  the  ventral  surface,  sometimes  extending  forwards  to  the  level  of  the 
pectorals.  The  dorsal  and  anal  fins  are  generally  very  high ; and  in  one  genus 
( Pterciclis)  they  attain  such  a development  as  to  make  the  lateral  surface  of  the  whole 
fish  at  least  three  times  as  great  as  that  of  the  body.  The  tail  fin  also  is  very  large, 
and  usually  deeply  forked.  The  mouth  is  of  moderate  size,  and  armed  with  acute  teeth. 

The  Coryphaenidae  are  all  inhabitants  of  the  salt  water,  and  generally  occur  only  in  the 
seas  of  warm  climates.  The  only  European  sea  in  which  they  are  found  is  the  Medi- 
terranean, which  possesses  several  species.  Amongst  these  the  best  known  is  the 
Dorado  ( Corypcehna  hippurus),  sometimes  called  the  Dolphin,  a fish  adorned  with  the 
most  beautiful  metallic  tints,  and  which  is  also  remarkable  for  the  swiftness  of  its 
course,  and  for  the  continual  war  of  destruction  which  it  wages  with  the  Flying-fisb 
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It  attains  a length  of  about  five  feet ; the  head  is  large,  and  the  body  tapers  gradually 
from  this  to  the  tail.  The  back  is  bluish,  the  belly  yellow,  and  the  whole  surface 
spotted  with  a darker  bluo.  When  in  the  water  it  presents  a splendid  golden  lustre  , 
which,  however,  rapidly  vanishes  when  it  is  taken  out  of  its  native  element. 

The  fourth  and  last  of  the  families,  formed  by  modern  authors  at  the  expense  of  the 
Cuvierian  Scomberoides,  is  that  of  the  Notacanthidce , in  which  the  body  is  much 
[ dongated,  and  more  or  less  Eel-like  in  its  form,  and  has  its  hinder  extremity  usually 
surrounded  by  the  same  continuous  fin  that  is  characteristic  of  the  Eels.  The  spinous 
f jortion  of  the  dorsal  fin  is  destitute  of  membrane,  so  that  the  rays  form  a series  of  spines 
-tinning  along  the  back ; the  second  or  soft  dorsal  is  frequently  wanting  altogether, 
a.  further  point  of  resemblance  to  the  Eels  is  presented  by  the  pectoral  fins,  which  are 
ittached  to  the  spinal  column  at  some  distance  behind  the  head  ; the  ventral  fins  are 
sometimes  wanting,  and  when  present  are  situated  on  the  abdomen.  The  whole  sur- 
face is  covered  with  small  cycloid  scales,  and. the  front  of  the  upper  jaw  is  usually  pro- 
luced  into  a sort  of  beak.  Most  of  the  species  of  this  family  occur  in  the  tropical 
;e<nons ; but  one,  the  Notacanthus  nasus , is  found  in  the  Arctic  Ocean.  Some  of  them 
: ive  in  fresh  water. 

In  the  exceedingly  elongated  form  of  their  bodies,  the  fishes  of  the  next  family,  the 
Crpolidte,  or  Ribbon-fishes,  present  a considerable  resemblance  to  the  Notacanthidae, 
mt  their  bodies  are  much  compressed,  so  as  to  acquire  a ribbon-like  form.  The  dorsal 
i in,  which  always  commences  close  to  or  upon  the  head,  is  completely  furnished  with 
1 nembrane  ; and  the  caudal,  when  present,  is  usually  quite  distinct  from  the  other  per- 
xmdicular  fins.  The  position  of  the  caudal  fin  in  some  of  these  fishes  is  very  peculiar  ; 
r nstead  of  being  placed  at  the  extremity  of  the  body  as  in  most  fishes,  it  is  set  on  at 

i right  angle,  forming  a fan-like  organ  extending  upwards  from  the  extremity  of  the 
k ail.  The  ventral  fins  are  sometimes  altogether  deficient ; when  present  they  are  placed 

mder  the  pectorals,  and  are  sometimes  of  small,  sometimes  of  large  size,  and  occasionally 
w -epresented  by  one  or  more  long  spines.  The  body  is  covered  with  very  small  scales. 

These  singular  fishes  are  all  inhabitants  of  the  sea ; several  species  have  been  taken 
' m our  own  coasts,  al- 
ii hough  they  are  of  rare 
k jccurrence.  Several  of 
k hem  attain  a considerable 
ength } the  one  here 
||  Igured,  Gymnetrus  Bank- 

ii  (Fig.  37),  having  been 
- bund  as  much  as  twelve 
• :eet  long.  With  this 
X fxtraordinary  length  its 
" greatest  thickness  was 

wo  inches  and  three 
parters.  Itisofabeau- 
iful  silvery  colour,  with 
i few  blackish  streaks  and  spots.  Some  of  the  species,  although  rarely  met  with,  appear 
;°  ^ave  a vei7  ’K'ide  geographical  distribution ; the  Lcpidopus  argyreus,  or  Scabbard- 
ish.  Is  found  on  the  English  coasts  and  at  the  Cape  of  Good  Hope  ; and  the  Trichiuru 
upturns  inhabits  the  seas  of  both  America  and  the  Old  World.  Scarcely  anything  i 
mown  of  the  habits  of  the  fishes  of  this  family. 


Fig.  37.-^ Gymnetrus  Banksii. 
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MULLETS. 


The  family  Mugilidce , of  which  the  Grey  Mullet  is  atypical  example,  include^ 
only  a few  fishes,  with  a more  or  less  cylindrical  or  spindle-shaped  body,  covered 
with  large  scales,  which,  although  in  reality  ctenoid  in  their  structure,  lose  their  den-) 
ticulations  so  easily  that  they  often  appear  to  he  cycloid.  The  head,  which  is  some] 
what  flattened  above,  is  covered  with  similar  scales,  or  with  polygonal  plates ; thil 
mouth  is  rather  small,  and  furnished  with  excessively  fine  teeth,  which  are  sometime* 
almost  imperceptible.  In  their  appearance,  these  fishes  present  a good  deal  of  resem* 
blance  to  some  of  the  more  elongated  Cyprinidae,  but  are  easily  distinguishable  fronjl 
these  by  the  distinct,  spinous,  first  dorsal  fin,  which  is  rarely  supported  upon  mor<» 
than  four  rays,  and  is  separated  from  the  second  dorsal  by  a considerable  intervall 
The  ventral  fins  are  placed  on  the  abdomen,  a little  behind  the  pectorals.  Thtj 
pharyngeal  bones  are  very  large  ; the  stomach  is  furnished  with  a sort  of  fleshy 
gizzard,  and  the  intestine  with  a few  pyloric  cceea. 

The  Mugilidse  generally  inhabit  salt  water,  keeping  by  preference  about  tht» 
mouths  of  rivers,  which  they  usually  ascend  and  descend  with  the  ebb  and  flow  of  thi» 
tide.  Our  common  Grey  Mullet  ( Mugil  capito)  is  regarded  as  a very  delicate  fish,  ana 
the  county  of  Sussex  is  especially  celebrated  for  it.  It  is  exceedingly  active  in  tha 
water,  and  often  escapes  the  fishermen  by  leaping  over  the  headrope  of  the  net ; vrheit 
one  of  the  prisoners  has  taken  this  course,  the  others  are  sure  to  follow,  unless  the  net 
be  raised  sufficiently  to  prevent  them.  Two  other  species  of  Mugil  are  found  upon 
the  British  coasts,  but  they  appear  to  be  rare  ; the  Mediterranean  possesses  five  species* 
The  Sand-smelt  (. Atherina  presbyter ) a small  fish  which  is  tolerably  abundant  along 
the  south  coast  of  our  island,  also  belongs  to  this  family.  It  resembles  the  Grey 
Mullet  in  the  habit  of  ascending  the  mouths  of  rivers  with  the  tide.  The  Sand-smell 
is  about  five  or  six  inches  in  length,  and  is  considered  to  have  some  resemblance  td 
the  Smelt  in  its  flavour.  It  is  a favourite  fish  with  visitors  to  the  southern  watering 
places,  but  seldom  reaohes  the  London  market. 

Nearly  allied  to  the  Mugilidse  is  the  singular  family  of  the  Anabatidce , the  remark) 
able  habits  attributed  to  one  member  of  which  has  obtained  for  it  the  name  of  th< 
Climbing  Perch.  The  fishes  of  this  family  are  very  variable  in  form — sometimes  broai 
and  flat,  sometimes  elongated  and  cylindrical ; they  have  a single  dorsal  fin,  of  whicl 
the  anterior  pjjf^ion  is  usually  strongly  spinous,  but  in  some  species  the  rays  o 

this  part  of  the  fin,  although  undivided 
are  very  flexible.  The  anal  fin  is  also  single 
with  a spinous  anterior  portion.  The  whol 
surface  is  covered  with  scales,  which  ii 
the  soft-finned  species  are  truly  cycloid 
whilst  those  of  the  spiny  forms  are  ctenoid 
The  ventral  fins  are  placed  under  the  pec- 
torals ; one  of  the  rays  is  frequently  mucl 
elongated,  and  in  some  species  the  ventra 
fin  is  represented  by  a single  long  fila 
ment. 

The  most  remarkable  character  pre 
sented  by  these  fishes,  however,  consist 
in  the  structure  of  the  superior  pharyngea 
bones  (Fig.  38),  which  are  dilated  into  voluminous  folded  laminae,  inclosed  in  a laig: 
cavity  of  the  base  of  the  skull,  and  forming  numerous  cells,  in  which  a supply  of  ware* 


Fig.  38. — Head  of  Anabas  scandens,  witli  the 
operculum  removed. 
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Fig'.  39. — Climbing  Perch  ( Anabas  Scandens) 


iay  be  carried,  for  the  purpose  of  moistening  the  gills,  when  the  creature,  as  its  habit 
quits  the  water  for  a time. 

This  peculiar  structure  attains  its  greatest  development  in  the  Anabas  scandens , or 
limbing  Perch  of  India  (Fig.  39),  which  is  by  this  means  enabled  to  live  out  of  the 
ater  for  as  long  a period  as  six  days.  They  frequently  quit  the  ponds  or  streams 
hich  they  inhabit,  and  wander  for  a considerable  distance  over  the  land — a circumstance 
hich  has  led  the  inhabitants 
the  countries  frequented  by 
emto  suppose  that  these  fishes 
LI  from  the  skies.  They  are 
•en  said  to  climb  trees  ; and 
, aldortf  states  that  he  once 
ok  a specimen,  at  a height  of 
re  feet  from  the  ground,  on 
£ stem  of  a palm-tree, — but 

• is  habit  has  been  denied  by 
L.me  other  naturalists.  DaldorfPs  statement,  however,  receives  some  support  from 
i:  e Tamul  name  of  the  fish — Paneiri , or  the  Climber  of  Trees.  This  and  some  other 

ecies  of  the  family  are  commonly  exhibited  by  the  jugglers  of  India  and  China,  to 
oich  countries  the  fishes  of  this  family  are  almost  entirely  confined ; their  flesh  is 
Lceedingly  good,  and  one  species,  the  Gourami  ( Osphromevus  olfax),  which  grows  to 
r e size  of  the  Turbot,  is  considered  even  to  excel  that  highly-prized  European  fish. 

le  Gourami  is  a native  of  China ; but  has  been  naturalized  in  the  Mauritius,  and  even 
i Cayenne.  The  great  tenacity  of  life  possessed  by  these  fishes  enables  the  fishermen 
bring  them  to  market  alive  ; and  the  larger  species  are  often  cut  up  alive  to  suit  the 
nvenience  of  the  smaller  consumers. 

The  Gobiidee  are  usually  distinguishable  at  the  first  glance  by  having  the  ventral  fins, 
k lich  are  situated  on  the  breast,  united  into  a funnel-shaped  disc.  These  fins  are 
pmetimes  distinctly  separated,  or  united  only  at  their  bases ; but  even  in  these  cases  they 
e usually  capable  of  being  formed  into  a funnel  at  the  pleasure  of  the  animal.  The 

• ctoral  fins  are  large,  and  the  entire  rays  of  the  dorsal  and  anal  fins  soft  and  flexible, 
k te  skin  is  sometimes  naked,  sometimes  clothed  with  large,  finely  ctenoid  scales  ; the 
if  ges  of  the  opercula  are  unarmed,  and  the  opercular  aperture  small,  so  that  these  fishes 

• ? enabled  to  live  for  some  time  out  of  the  water.  The  stomach  and  intestines  are 
C th  destitute  of  caeca. 

■ Some  of  the  fishes  of  this  family  produce  living  young,  but  the  majority  appear  to 
: oviparous.  The  male  of  a species  of  Gobius,  inhabiting  the  Mediterranean,  has  been 
it  served  to  make  a nest  amongst  the  seaweeds,  with  the  roots  of  the  Zostera,  or  Grass- 
p •ack ; in  this  he  awaits  the  females,  which  soon  come  to  deposit  their  spawn  : this 
i fecundated  by  the  male,  and  he  then  remains  as  a guard  over  the  precious  deposit, 
aich  he  defends  with  the  greatest  courage.  This  habit  of  the  Gobius  was  probably 
town  to  the  ancients,  as  Aristotle  mentions  a fish,  called  phycis , which  he  says  is  the 
!y  fish  that  constructs  a nest : we  have  already  seen,  however,  that  it  is  certainly 
nailed  in  this  respect  by  our  common  Sticklebacks  (page  313). 

The  Gobiidae  are,  for  the  most  part,  small  fishes,  which  keep  close  to  the  shore, 
finally  amongst  rocks;  they  often  attach  themselves  by  means  of  their  disc-like 
utral  fins  to  the  lower  surface  of  stones  and  other  objects.  Some  species  arc  also 
•undant  in  tidal  rivers. 
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Fig.  40. — Sucking  Fish  ( Echeneis  remora. ) 


One  of  the  largest  and  most  singular  species  is  the  Lump-fish  ( Cyclopterm  lumpus ) 
which  inhabits  the  northern  European  seas,  and  may  often  he  seen  hanging  up  in  the 
shops  of  the  London  fishmongers.  It  is  also  called  the  Lump-sucker,  and  is  the  Cock- 
paddle  of  the  Scotch.  The  Lump-fish  sometimes  weighs  as  much  as  seven  pounds, 
and  is  of  a thick  massive  form;  but  its  flesh  is  very  soft  and  insipid.  It  is  of  a purplish 
black  colour,  variegated  with  red  and  brown,  and  the  belly  is  crimson.  The  back  and 
sides  have  rows  of  tubercles,  and  the  appearance  of  the  fish  is  extremely  grotesque. 
The  sucker,  formed  of  the  ventral  fins,  is  of  a somewhat  oval  form,  and  of  great  size 
and  power.  So  firmly  does  it  adhere  by  means  of  this  organ  that,  according  to 
Pennant,  on  putting  a freshly-caught  specimen  into  a pail  containing  several  gallons 
of  water,  it  fixed  itself  so  firmly  to  the  bottom  that  the  whole  pail,  with  its  contents, 
could  be  lifted  by  taking  hold  of  the  tafl  of  the  fish.  It  is  said  to  feed  upon  Medusa; 
and  other  gelatinous  marine  animals,  and  in  its  turn  affords  a favourite  repast  for  the 
Seals,  which,  however,  reject  the  skin. 

A still  more  remarkable  and  celebrated  fish  belonging  to  this  family  is  the  Remora, 
or  Sucking-fish  ( Echeneis , Fig.  40),  of  which  a few  species  are  found  in  the  seas  of 

various  parts  of  the  world.  In  this  genus 
the  ventral  fins  are  only  united  at  the  base, 
and  do  not  appear  to  be  applicable  to  the 
attachment  of  the  animal  to  submarine 
bodies ; but  to  compensate  for  this,  the 
upper  surface  of  the  head  is  furnished  with 
a singular  disc,  formed  of  transverse,  cartilaginous,  denticulated  plates,  by  means 
of  which  the  Kemora  attaches  itself  to  rocks,  ships,  and  even  to  the  bodies  of 
large  fishes. 

The  habit  which  this  fish  has  of  fixing  itself  to  the  bottoms  of  ships,  gave 
rise,  in  ancient  times,  to  the  opinion  that  it  could  thus  instantaneously  arrest  the 
course  of  a ship  in  full  sail ; and  the  names  still  applied  to  it  in  several  countries  refer 
to  this  fable,  which  is  related  in  the  most  circumstantial  manner,  and  with  the  utmost 
good  faith,  by  several  ancient  authors.  Thus,  amongst  other  marvellous  tales,  we  are 
told  that  at  the  battle  of  Actium,  Antony’s  ship  was  held  motionless  by  a Remora, 
notwithstanding  the  exertions  of  several  hundred  sailors ; and  on  another  occasion 
we  are  informed  that  Caligula,  when  on  a voyage,  was  arrested  by  one  of  these 
fishes,  which  attached  itself  to  the  rudder,  and  manifested  such  an  invincible 
determination  that  the  emperor  should  not  proceed  on  his  voyage,  that  the  efforts 
of  four  hundred  able  seamen  were  of  no  avail,  until  one  of  them,  more  knowing  than 
his  fellows,  ascertained  the  cause  of  this  disagreeable  occurrence,  and,  by  detaching 
the  obstinate  Kemora,  set  the  ship  free  to  pursue  her  course.  The  common  Remora 
is  about  a foot  long,  and  somewhat  of  the  form  of  the  Herring.  It  occurs  commonly 
in  the  Mediterranean,  and  is  also  found  in  the  ocean,  and  occasionally  on  the  British 
coasts.  Some  of  the  other  species  are  larger  and  more  elongated. 

The  Dragonets  ( Callionymus ),  of  which  two  species  are  found  on  our  coasts,  are 
arranged  amongst  the  Gobiidae,  although  they  appear  to  possess  characters  which 
might  entitle  them  to  form  the  types  of  a distinct  family.  Their  branchial  apertures 
are  very  small,  and  placed  at  the  upper  part  of  the  opercula,  close  to  the  back ; and 
their  ventral  fins  are  very  large  and  distant.  The  eyes  are  placed  on  the  top  of  the 
head,  looking  upwards  ; the  skin  is  smooth  and  scaleless,  and  the  first  dorsal  fin  has 
bristle-like  rays,  of  which  the  first  is  sometimes  exceedingly  elongated.  They  are 
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handsome  fishes,  of  moderate  size,  often  adorned  with  brilliant  colours,  and  their  flesh 
is  said  to  be  very  good. 

Nearly  allied  to  the  preceding  are  the  Blenniidce,  which  were,  in  fact,  placed  in  the 
same  family  with  the  Gobies  by  Cuvier.  They  aro  distinguished,  however,  by  the 
structure  of  the  ventral  fins,  which  are  placed  on  the  fore  part  of  the  breast,  or  on  the 
throat,  and  consist  only  of  a few,  usually  two,  rays.  In  the  Sea-wolf  (. Anarrhioas 
lupus  Fig.  41),  the  ventral  fins  are  entirely  wanting  They  agree  with  the  Gobiidae 
in  the  structure  of  the  intestinal  canal,  and  in  the  absence  of  the  air-bladder  ; the  skin 
is  either  naked  or  furnished  with  very  small  concealed  scales,  and  is  covered  with 
a great  quantity  of  mucous 
matter;  from  the  latter  cir- 
cumstance the  name  of  the 
typical  genus  Blennius  (Gr. 

Uennos,  mucus)  is  derived. 

The  dorsal  fin  is  very  long. 
usually  extending  throughout 

the  whole  length  of  the  back ; the  entire  rays  of  this  and  of  all  the  other  fins  are 
flexible,  as  in  the  preceding  family.  The  pectoral  fins  also  are  very  large.  The 
mouth  is  usually  armed  with  acute  fangs,  which,  in  the  Sea-wolf,  acquire  most 
formidable  dimensions,  and  are  accompanied  by  an  inner  series  of  blunt  molars,  which 
serve  to  crush  the  shells  of  the  molluscous  animals  upon  which  this  creature  usually 
feeds.  The  abdominal  cavity  is  short,  and  the  anal  fin  consequently  of  considerable 
length.  The  head  is  frequently  furnished  with  tentacular  filaments,  which  are  some- 
times singularly  branched  (Fig.  42). 

Of  the  British  species,  the  Shanny  ( Blennius  pholis ) is  remarkable  for  the  habit 
exhibited  by  the  larger  specimens,  of  creeping  out  of  the  water,  with  the  aid  of  then- 
pectoral  fins,  as  the  tide  recedes,  and  hiding  themselves  in  holes  amongst  the  rocks, 
where  they  remain  until,  on  the  return  of  the  tide,  the  water  again  covers  them  and 
sets  them  at  liberty.  They  place  themselves  singly  in  these  caves,  with  their  heads 
outwards ; and  if  any  danger  shows  itself  at  the  mouth  of  their  retreat,  they  immedi- 
ately retire  backwards  to  its  more  sheltered  recesses.  This  fish  has  even  been  known 
to  survive  a confinement  of  thirty  hours  in  a dry  box  ; but  it  is  soon  killed  by  being 
put  into  fresh  water. 

Many  of  these  fishes  produce  living  young ; and,  in  general,  the  outlet  of  the  male 
generative  organs  is  situated  in  a small  prominence  near  the  anal  opening,  which 
gives  considerable  support  to  the  opinion  that  a genuine  copulation  must  take  place 
between  these  fishes. 

Of  the  British  Blennies,  one  species,  the  Zoarcus  viviparus,  exhibits  this  peculiarity 
of  bringing  forth  its  young  alive  ; and  they  are  said  to  be  perfectly  able  to  take  care 
of  themselves  from  the  moment  of  their  exclusion.  The  young  appear  to  be  of  different 
sizes,  in  proportion  to  the  size  of  the  females  producing  them.  Thus,  Mr.  Yarrell 
mentions  that  a specimen  of  fifteen  inches  long,  which  was  brought  to  the  Edinburgh 
fish-market,  contained  several  dozens  of  young,  which  were  still  alive,  and  measured 
from  four  to  five  inches  long ; whilst  the  young  of  another  female,  seven  inches  in 
length,  were  only  about  an  inch  and  a-half  long. 

The  Blennies  are  generally  of  small  size,  and  of  little  or  no  value.  They  swim 
together  in  small  shoals  amongst  the  rocks  of  the  sea  shore,  and  are  constantly  to  be 
found  in  the  small  rock  pools  left  by  the  retiring  tide.  They  are  exceedingly  active, 
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and  difficult  to  catcb,  even  when  confined  within  a small  space,  dashing  and  leaping 

about  with  the  greatest 
rapidity,  and  concealing 
themselves  under  the  sea- 
weeds  which  fringe  their 
pool.  Like  the  Gobiidse 
they  are  able  to  live  for 
a considerable  time  out  of 
the  water ; and  one  species, 
the  Salarias  scandens  of  j 
Ehrenberg,  which  inha- 
bits the  Indian  Ocean  and  j 
the  Red  Sea,  is  able  to  ; 
climb  and  leap  about  the  • 
rocks  of  the  shore.  It  is 
so  exceedingly  active  in  this  somewhat  anomalous  position  that  it  has  been  taken  by 
some  observers  for  a small  Lizard ; and  as  it  can  take  leaps  of  four  or  five  feet,  it  is  , 
by  no  means  easy  to  catch. 

One  of  the  largest  and  most  formidable  fishes  of  our  seas  is  the  Sea-wolf  ( Anarrhi - 
cas  lupus , Fig.  41),  which  belongs  to  this  family,  and  the  dentition  of  which  has  j 
already  been  referred  to.  In  the  British  seas,  this  fish  attains  a length  of  six  or  seven  ; 
feet,  and  in  more  northern  and  colder  latitudes  it  is  said  to  grow  still  larger.  The  r 
back  of  this  formidable  fish  is  of  a brownish-gray  or  olive-brown  colour,  with  trans- 
verse black  or  brown  stripes,  which  extend  more  or  less  over  the  whitish  belly.  Its 
common  food  consists  of  crustaceous  and  molluscous  animals,  for  crushing  which  its  ( 
powerful  apparatus  of  teeth  is  especially  adapted,  and  the  strength  of  its  jaws  is 
exceedingly  great.  "When  captured,  it  defends  itself  vigorously,  attacking  the  fisher- 
men with  the  greatest  ferocity,  and  often  inflicting  severe  wounds  upon  those  who  are 
not  very  careful  in  their  approaches  ; this  ferocity,  however,  is  the  means  of  shortening  ; 
the  captive’s  life,  for  the  fishermen,  knowing  its  habits,  generally  contrive  to  knock  it 
on  the  head  before  it  has  an  opportunity  of  doing  any  mischief.  Its  appearance  is 
completely  in  accordance  with  its  nature  ; for  few  fishes  look  more  savage  than  the 
Sea- wolf.  Its  flesh,  however,  is  said  to  be  exceedingly  good  ; and  as  it  bears  salting 
well,  it  is  of  no  small  importance  to  the  inhabitants  of  Iceland,  where  it  is  found  in 
great  abundance.  The  skin  is  converted  into  a sort  of  shagreen,  which  is  much  used 
for  making  bags  and  pouches  ; and  Cuvier  states,  that  the  Icelanders  employ  its  liver 
in  place  of  soap. 

The  lophiidee,  forming  the  last  family  of  the  spiny-finned  fishes,  present  a good 
deal  of  resemblance  to  the  Gobiidae,  and  especially  to  the  Callionymi  and  their  allies ; 
they  are  particularly  distinguished  by  having  the  carpal  bones  very  long,  forming  a 
sort  of  arm,  at  the  extremity  of  which  the  pectoral  fins  are  supported.  The  ventral 
fins  are  placed  in  front  of  these,  on  the  flattened  lower  surface  of  the  body  ; and  the 
pectoral  fins  thus  form,  as  it  were,  a pair  of  hinder  legs,  upon  which  many  of  the 
creatures  are  able  to  hop  about  upon  the  sea-beach  in  a very  curious  manner.  Most  of 
these  fishes  have  a large  head,  and  a short,  stout  body,  terminated  by  a slender  tail. 
They  are  covered  with  a naked  skin,  which  is  usually  roughened  with  warts  and 
tubercles  of  different  kinds.  The  branchial  aperture,  which  is  placed  behind  the  pec- 
toral fins,  is  very  small,  whilst  the  branchial  cavity  itself  is  of  large  size ; and,  as  is 


Fig.  42. — Ocellated  Blenny  ( Blennius  ocellaris). 
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Fig.  43. — Fishing  Frog  (Lophius piscatorius) . 


usual  in  fishes  which  exhibit  this  conformation,  the  Lophiidae  are  able  to  endure  a 
tolerably  prolonged  absence  from  the  water. 

The  best  known  of  these  fishes  is  the  Lophius  piscatorius  (Fig.  43),  commonly  known 
. under  the  names  of  Angler, 

; Fishing  Frog,  and  Sea 
I Devil.  It  is  perhaps  one 
I of  the  ugliest  of  all  fishes  ; 
j its  head  is  of  enormous 
i size,  forming  nearly  half 
| the  entire  body,  and  is 
cleft  in  front  by  a most 
| formidable  transverso 
i.mouth,  armed  with 
numerous  pointed  teeth. 

; The  head  is  much  de- 
pressed, and  the  eyes  are 
r . placed  upon  the  top  of  it, 
rather  close  together.  The  body  is  very  short,  and  terminated  posteriorly  by  the  pec- 
toral fins,  behind  which  it  runs  off  into  a gradually  tapering  tail,  bearing  two  dorsal 
ins,  and  the  caudal  and  anal  fins. 

The  Fishing  Frog  is  a sluggish  fish,  and  as  its  voracious  appearance  by  no  means 
oelies  its  character,  it  might  be  supposed  that  it  would  have  some  difficulty  in  gratify- 
ing the  enormous  appetite  which  must  apparently  be  associated  with  such  a tremendous 
r nouth.  It  is  said,  however,  that  the  fish  possesses  a stratagem  by  which  to  satisfy  the 
:ravings  of  its  maw,  without  the  necessity  of  subjecting  its  unwieldy  person  to  any 
rery  violent  exertion.  On  the  upper  surface  of  the  front  of  the  head  are  two  long 
moveable  bony  filaments,  the  foremost  of  which  is  dilated  at  its  tip,  which  has  a silvery 
lustre.  Lying  close  to  the  ground,  the  fish  disturbs  the  sand  or  mud,  so  as  to  obscure  the 
vater  around  it,  justly  thinking,  no  doubt,  that  its  appearance  is  not  sufficiently 
imiable  to  inspire  much  confidence  in  the  weaker  inhabitants  of  the  deep  ; it  then 
- fievates  the  filamentous  appendages  just  described,  and  waves  them  to  and  fro  in  the 
' water,  when  the  small  fishes,  which  are  soon  attracted  by  the  hope  that  this  silvery 
'object  is  something  to  eat,  become  instead  the  prey  of  their  artful  foe.  This  is  said  to 
oe  the  ordinary  mode  of  procuring  its  food  followed  by  this  fish,  but  it  certainly  at 
: times  seeks  its  prey  by  other  methods.  Thus  Mr.  Yarrell  quotes  a case  in  which  one 
•:  >f  these  fishes  seized  a Cod  which  had  just  been  hooked  by  a fisherman,  and  allowed 
aimself  to  be  drawn  up  to  the  surface,  where  he  was  only  compelled  to  quit  his  hold 
)j  a severe  blow  on  the  head ; and  on  another  occasion  a Fishing  Frog  seized  a Conger 
If  Eel  that  had  just  been  hooked,  when  the  latter  wriggled  himself  through  the  narrow  bran- 
j • 'hial  aperture  of  his  second  captor,  and  in  this  manner  both  fishes  were  drawn  up  together. 

The  Lophius  piscatorius  is  a large  fish,  sometimes  attaining  a length  of  no  less  than 
five  feet.  The  most  common  size,  however,  is  about  three  feet,  and  specimens  of  this 
size  are  not  unfrequently  taken  at  various  parts  of  the  coast.  In  itself,  the  fish  is  of 

* no  value,  but  many  of  the  fish  found  in  its  capacious  stomach  are  generally  quite 
> uninjured,  sometimes  even  alive;  and  the  fishermen  frequently  make  a little  money 

by  exhibiting  the  fish  itself  to  sea-side  visitors,  generally  accompanying  their  exhibition 

• with  a most  doleful  lamentation  upon  the  ravages  committed  by  their  not  very  pre- 
possessing captive. 
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SUB-ORDER  Y.  — LOPHOBRANCIIIA. 


General  Characters. — In  all  the  groups  of  bony  fishes  which  we  have  hitherto 
had  under  consideration,  the  gills  aro  formed  of  comh-like  series  of  laminae ; but  in 
the  Lophobranchia,  these  organs  are  arranged  in  little  tufts,  disposed  in  pairs  along 
tho  branchial  arches,  a conformation  which  is  not  exhibited  by  any  other  bony  fishes. 
The  opercula  are  very  large,  but  are  confined  throughout  by  a membrane  which  only 
leaves  a very  small  aperture  for  the  exit  of  water,  and  the  branchiostegous  rays  are 
entirely  wanting.  The  body  is  very  elongated  in  its  form,  and  covered  with  bony 
plates,  which  are  usually  of  considerable  comparative  size,  so  that  the  body  becomes 
more  or  less  angular.  The  fins  are  usually  very  imperfectly  developed  ; the  pectorals 
are  small,  the  ventrals  usually  altogether  absent,  and  the  caudal  and  anal  fins  are 
also  often  wanting.  The  bones  of  the  face  are  much  prolonged,  forming  a sort  of 
snout  or  proboscis,  at  the  extremity  of  which  the  oral  aperture  is  situated,  a structure 
very  similar  to  that  which  we  have  seen  in  the  family  Fistularidae  (page  39),  in  the 
preceding  sub-order. 

This  sub-order  includes  only  a single  family,  the  Syngnathidce,  composed  of  small 
fishes  of  very  singular  appearance.  The  best  known  form  is  the  Hippocampus  or  Sea- 
horse (Fig.  44),  so  called  from  the  remarkable  resemblance  which  they  present  to  that 
mammal  when  the  elongated  head  is  bent  at  about  a right  angle  to  the  axis  of  the  body. 
One  species  is  found  in  the  British  seas ; but  specimens  of  tropical  species  are  often 
brought  home  by  sailors,  and  may  commonly  be  seen  in  the  shops  of  dealers  in  curio- 
sities. They  possess  no  caudal  fin,  and  make  use  of  the  long  tapering  tail  to  support 
themselves,  by  twisting  it  round  the  stems  of  sea- weeds  and  other  objects.  In  this 
position  they  present  a very  curious  appearance,  wonderfully  justifying  the  popular 
comparison  with  the  horse. 

The  true  Syngnathi  are  of  a still  more  elongated  form  than  the  Hippocampi , and 
have  the  head  in  the  same  direction  as  the  axis  of  the  body.  They 
are  commonly  known  as  Pipe-fish,  and  some  species  are  tolerably 
abundant  on  some  parts  of  our  coast ; the  largest  British  species  is 
said  by  some  authors  to  attain  a length  of  three  feet.  The  habits  of 
all  the  species  appear  to  be  very  similar ; they  swim  about  slowly 
amongst  the  sea-weeds,  feeding  upon  minute  Crustacea,  worms, 
Mollusca,  &c. 

The  most  singular  part  of  the  history  of  these  creatures,  however, 
is  their  mode  of  reproduction.  Individuals  are  found  furnished  with  a 
curious  pouch  or  cavity  at  the  base  of  the  tail,  which  is  either  com- 
pletely closed,  with  the  exception  of  a small  opening,  or  concealed 
by  a pair  of  membranous  folds.  In  the  course  of  the  summer  this  is 
found  filled  with  eggs  ; and  at  a later  period,  when  the  fry  are 
hatched,  it  appears  that  they  continue  for  a time  to  seek  shelter  from 
F%ippVclmpm!)e  danger  in  this  singular  cavity.  The  attachment  of  the  Syngnathi  to 
their  young  has  been  noticed  by  several  authors ; and  Mr.  Yarrell 
says,  that  he  has  been  assured  by  fishermen  that  if  the  young  be  shaken  out  of  the 
pouch  into  the  water,  close  to  the  boat,  they  do  not  swim  away ; but  when  the  parent 
fish  is  held  in  the  water,  in  a favourable  position,  the  young  again  enter  the  pouch. 
The  most  remarkable  circumstance,  however,  connected  with  this  is  that  the  pouch- 
bearer  is  the  male  fish,  and  that  the  female  is  quite  destitute  of  any  such  organ,  so 
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. i that  the  ova  must  actually  be  deposited  by  the  latter  in  the  abdominal  receptacle  of  her 
mate. 

Mr.  Walcott’s  observations  upon  a British  species,  the  Syngnathus  acus,  as  quoted 
by  Mr.  Yarrell,  are  as  follows  : — “ The  male  differs  from  the  female  in  the  belly  from 
| the  vent  to  the  tail  fin,  being  much  broader,  and  in  having,  for  about  two-thirds  of  its 
length,  two  soft  flaps,  which  fold  together,  and  form  a false  belly  (or  pouch).  They 
breed  in  the  summer ; the  females  casting  their  roe  into  the  false  belly  of  the  male. 
This  I have  asserted  from  having  examined  many,  and  having  constantly  found,  early 
in  the  summer,  roe  in  those  without  a false  belly,  but  never  any  in  those  with  ; and, 
on  opening  them  later  in  the  summer,  there  has  been  no  roe  in  those  which  I have 
! termed  the  female,  but  only  in  the  false  belly  of  the  male.”  Mr.  Yarrell  also  states, 
that  he  has  ascertained  the  correctness  of  these  statements  by  the  dissection  of  speci- 
mens, and  found  that  the  individuals  with  the  ventral  pouch  were  actually  furnished 
with  the  usual  internal  organs  of  the  male  sex,  whilst  those  which  had  no  pouch 
possessed  ovaries  crowded  in  the  usual  manner  with  eggs. 

The  mode  in  which  the  ova  are  introduced  into  the  ventral  pouch  of  the  male  is 
still  unknown ; but  it  is  remarkable  that  amongst  fishes,  wherever  any  unusual  care 
is  taken  of  the  eggs  and  young,  this  duty  always  devolves  upon  the  male ; whereas, 
i amongst  other  classes,  it  appears  to  be  a general  rule  that  the  care  of  the  young  is  the 
special  business  of  the  mother ; although,  in  many  cases,  the  male  undoubtedly  shares 
. in  the  labours  of  his  partner.  Thus  the  males  of  many  birds  assist  in  collecting 
■ materials  and  in  the  construction  of  the  nest,  and,  in  some  instances,  even  take  a share 
in  the  work  of  incubation ; but  we  know  of  only  one  instance  amongst  birds  in  which 
the  eggs  and  young  are  dependent  exclusively  upon  paternal  care. 

Sub-order  YI. — Plectognatha. 

General  Characters In  this,  the  last  group  of  the  Teleostia,  we  meet,  to  a certain 

extent,  with  a combination  of  the  characters  of  this  and  the  following  orders.  The  bones 
of  the  head  are  perfectly  ossified  ; but  the  remainder  of  the  skeleton,  and  especially  the 
vertebral  column,  often  remains  in  a state  very  similar  to  that  which  prevails  in  many 
of  the  Ganoid  and  Cartilaginous  fishes.  The  union  of  the  bones  of  the  head  also  is 
much  closer  than  in  the  other  fishes  of  the  present  order ; and  the  principal  character 
of  the  group  consists  in  the  firm  attachment  of  the  bones  of  the  upper  jaw  and  palate 
* to  those  of  the  cranium.  The  principal  part  of  the  upper  jaw  is  made  up  of  the  inter- 
maxillary bones,  which  constitute  the  entire  margin  of  that  part  of  the  mouth,  and 
these  are  firmly  fixed  to,  or  rather  amalgamated  with,  the  cranial  and  maxillary  bones. 
The  bones  of  the  palate,  also,  are  immoveably  attached  by  a suture  to  those  of  the 
cranium.  The  head  is  large ; the  mouth  small ; and  the  opercula  are  so  covered  by 
skin  and  muscles,  that  only  a small  aperture  is  left  for  the  exit  of  the  water  employed 
in  respiration.  The  body  is  usually  short  and  stout,  and  covered  with  a thick  skin, 
which  is  sometimes  roughened  by  scattered  points,  like  those  in  the  skin  of  the  Sharks, 
and  sometimes  more  or  less  covered  with  bony  plates.  The  fins  are  small  and  soft ; 
the  ventrals  usually  entirely  deficient.  The  intestinal  canal  is  short  and  destitute  of 
pyloric  cceca,  and  most  of  them  possess  a large  air-bladder. 

Divisions. — The  Plectognatha  form  only  two  families.  The  Sclcrodermata  have 
the  head  more  or  less  produced  into  a snout  in  front  of  the  eyes , at  the  extremity 
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of  this  is  the  mouth,  armed  with  a series  of  distinct  teeth,  which  are  received  into  sockets 
of  tho  jaws,  and  bear  some  resemblance  to  the  front  teeth  in  man.  The  body  is  covered 

with  bony  plates,  which  in  some  cases,  as  in 
the  Trunk-fish  ( Oslracion , Fig.  45),  are  of 
large  size  and  regular  shape,  covering  the 
whole  surface  of  the  body  with  a suit  of 
inflexible  bony  armour.  The  tail  is  inclosed 
in  a sort  of  bony  tube  ; and  this  and  the 
pectoral  fins  are  the  only  moveable  parts  of 
Fig.  45. — Trunk-fish  [Oslracion).  the  fish;  the  vertebra  even  are  usually 

immoveable.  The  dorsal  fin  is  single,  small,  and  entirely  composed  of  soft  rays.  They 
are  generally  of  small  size,  and  are  found  only  in  the  seas  of  warm  climates. 

In  the  fishes  of  the  genus  Batistes  (Figs.  46  and  47)  and  their  allies,  on  the  other 
hand,  the  dermal  skeleton  takes 
the  form  of  regular  scales  or 
grains,  leaving  the  skin  a certain 
amount  of  flexibility  ; the  ven- 
tral fins  are  often  represented 
by  a pair  of  powerful  denticu- 
lated spines,  and  the  back  bears 
two  dorsal  fins,  of  which  the 
anterior  is  formed  of  strong 
spinous  rays,  the  first  of  which 
is  usually  very  large,  and  den- 
ticulated in  front.  This  first 
dorsal  fin  is  sometimes  reduced 
to  a single  strong  spine ; it  is 
supported  upon  a bone  attached 
to  the  head,  and  can  be  retracted 
within  a groove  formed  in  the 
latter.  These  fishes  are  generally  of  rather  small  size ; they  inhabit  the  tropical  seas, 

and  are  often  adorned  with  the  most 
brilliant  colours.  One  species  occurs 
on  the  British  coasts.  They  are  but 
indifferent  food,  and  are  said  to  be- 
come poisonous  at  certain  seasons 
from  feeding  upon  the  coral-polypes ; 
this,  however,  is  probably  a mistake, 
as  Cuvier  states,  that  in  all  specimens 
opened  by  him  he  found  nothing  but 
sea-weeds. 

The  second  family,  the  Gymno- 
donta , is  distinguished  from  the  pre- 
ceding by  the  structure  of  the  mouth, 
which,  instead  of  teeth,  has  the  sur- 
Fig.  47. — Batistes  penicilligerus.  faces  of  the  jaws  covered  with  a plate 

of  an  ivory -like  substance.  They  feed  upon  sea-weeds,  and  also  upon  Crustacea  and 
Mollusca,  in  breaking  up  the  shelly  coverings  of  which  these  solid  jaws  are  of  great 


46.— Batistes  geographicus. 
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service  to  them.  The  skin  is  thick  and  leathery,  usually  beset  with  spines  ; and  tho 
branchial  aperture  is  reduced  by  it  to  a very  small  size. 

Like  those  of  the  preceding  family,  the  majority  of  these  fishes  are  found  only  in  1 
the  seas  of  warm  climates,  veiy  few  occurring  in  the  waters  of  Europe.  Some  of  them, 
belonging  to  the  genera  Diodon  and  Tetrnodon,  have  a large  air-bladder,  and  possess  the 
singular  power  of  inflating  the  body  with  air,  so  as  to  swell  it  up  into  a more  or  less 
globular  form.  This  inflation  is  effected  by  the  passage  of  air  into  a large  sac,  which 
opens  into  the  oesophagus,  and  extends  over  the  whole  of  the  belly  beneath  the  skin. 
The  air,  according  to  Mr.  Darwin’s  observations,  is  swallowed,  and  then  forced  into  the 
sac,  where  it  is  retained  by  a muscular  contraction.  This  sac  was  formerly  described 
as  a crop,  or  first  stomach.  When  thus  distended,  the  great  quantity  of  air  collected  in 
the  ventral  region  causes  the  fish  to  float  with  its  belly  upwards  at  the  surface  of  the 
water,  in  a most  helpless  position,  although  it  appears  to  have  some  little  power  of 
: directing  its  course  by  the  agency  of  the  pectoral  fins.  The  distension  of  the  skin  also 
causes  the  spines  with  which  it  is  covered  to  erect  themselves  in  a most  formidable 
manner,  affording  an  efficient  protection  against  the  attacks  of  ordinaiy  enemies. 
Mr.  Darwin  states  that  a species  observed  by  him,  on  the  coast  of  Brazil,  was  able  to 
bite  most  severely  ; and  that  it  could  eject  water  from  its  mouth  to  some  distance,  at 
the  same  time  making  a curious  noise  by  the  movement  of  its  jaws.  A singular 
; phenomenon  presented  by  this  fish  was,  “ that  it  emitted  from  the  skin  of  its  belly, 
when  handled,  a most  beautiful  carmine-red  secretion,  which  stained  ivory  and  paper 
in  so  curious  a manner,  that  the  tint  is  retained  with  all  its  brightness  to  the  present 
day.”  These  fishes,  some  of  which  are  well  known  as  Sea  Porcupines,  are  of  moderate 
■ size,  some  of  them  measuring  above  two  feet  in  length.  They  are,  however,  of  little 
value  ; their  flesh  being  very  indifferent,  if  not  absolutely  unwholesome.  One  species 
has  been  taken  on  the  coast  of  Cornwall ; it  was  first  described  by  Pennant,  who 
considered  it  identical  with  the  Telraodon  Icevigatus  of  Linnaeus — a species  found  in 
,■*  Carolina.  Mr.  Yarrell  considers  it  to  be  distinct  from  this,  and  has  described  it  under 
' the  name  of  T.  Pennantii.  It  attains  a length  of  more  than  a foot  and  a-half,  and  the 
diameter  of  the  inflated  belly,  in  a specimen  of  this  size,  is  about  a foot.  A species 
• found  in  the  Nile,  the  T.  lineatas,  which  is  said  to  possess  electrical  properties,  is  often 
: deposited  on  the  banks  of  that  river  by  its  periodical  inundations ; on  finding  them- 
? selves  hopelessly  deserted  by  the  water,  they  always  swell  up  their  ventral  sac,  and 
b become  dried  in  this  inflated  condition,  when  they  are  collected  by  the  children  and 

0 used  as  balls. 

The  largest  species  of  the  family,  and  indeed  of  the  whole  sub-order,  are  the  Ortha- 
' goruci,  which  have  a soft  skeleton  and  a short,  thick  body,  destitute  of  tail ; the  air- 
bladder  and  the  ventral  sac  of  the  preceding  fishes  are  entirely  absent,  and  the  fishes 

1 possess  no  power  of  inflating  their  bodies.  The  appearance  of  these  fishes  is  very 
peculiar ; they  look  like  the  anterior  portion  of  some  very  large  fish,  cut  off  through 
the  dorsal  and  anal  fins,  and  then  closed  behind  and  furnished  with  a broad  caudal  fin. 
Of  this  curious  group  two  species  are  found  in  the  British  seas,  although  they  appear 
to  be  rather  rare  in  the  waters  surrounding  our  coasts.  One  of  these,  the  Short  Sun- 

5 fish,  or  the  Sun-fish,  par  excellence  ( Orthagoriscus  Mold),  is  almost  of  a circular  form, 
with  long  dorsal  and  anal  fins  projecting  like  handles  from  its  hinder  part,  the  space 
between  these  being  occupied  by  a broad  caudal  fin.  About  the  centre  of  the  body,  on 
each  side,  is  a small  pectoral  fin,  and  in  front  of  this,  the  orifice  of  the  branchial  cavity. 
The  other  British  species,  the  0.  oblongus,  is  of  an  oblong  form ; it  has  the  fins  in  the 
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samo  position  as  tlio  circular  species.  Both,  these  fishes  attain  a large  size ; the  '< 
Short  Sun-fish,  in  particular,  sometimes  weighs  three  or  four  hundred  pounds,  ana 
measures  four  or  five  feet  in  length.  The  flesh  of  the  Orthagorisci  is  soft  and  very  I 
indifferent,  and  possesses  a disagreeable  odour ; qualities  which  cause  it  to  be  very 
little  esteemed.  It  is,  however,  fat,  and  yields  a considerable  quantity  of  oil.  When  i 
alive  these  fishes  have  a silvery  appearance,  and  at  night  they  are  said  to  be  exceed- 
ingly phosphorescent ; from  which  circumstance,  coupled  with  their  more  or  less 
rounded  form,  it  is  probable  that  the  names  of  Sun-fish  and  Moon-fish,  applied  to  them 
in  different  places,  are  derived. 

Order  IV. — Ganoidea. 

General  Characters. — Of  the  remarkable  fishes  belonging  to  this  order  very 
few  exist  at  present  in  our  waters.  But  their  fossil  remains  occur  in  abundance  in 
almost  all  the  fossiliferous  strata  of  the  earth,  and,  in  some  of  the  older  formations, 
constitute  almost  the  only  indications  of  the  existence  of  vertebrated  animals  upon  I 
our  planet  at  the  period  of  the  deposition  of  these  strata.  It  was,  in  fact,  the  abun- 
dance and  variety  of  these  fossil  remains  that  first  called  the  attention  of  naturalists 
to  these  fishes,  and  thus  introduced  a new  and  important  element  into  ichthyological 
classification.  Professor  Agassiz,  in  his  great  work  on  the  fossil  fishes,  found  it 
necessary  to  adopt  a different  system  from  that  generally  in  use  amongst  zoologists, 
as,  in  many  instances,  the  organs  upon  which  the  latter  relied  for  the  characters  of 
their  groups,  were  absent  or  unrecognizable  in  the  remains  of  the  fishes  of  former  ; 
ages.  Under  these  circumstances  he  derived  the  leading  characters  for  his  general  ■ 
classification  of  Fishes  from  the  form  and  structure  of  the  scales,  or  dermal  appendages  1 
(see  page  286), these  organs  being  generally  well  preserved  in  fossil  specimens  ; and  this  ' 
has  undoubtedly  been  of  great  service  to  the  study  of  fossil  Ichthyolegy.  It  cannot  ! 
be  denied,  however,  that,  as  is  always  the  case  where  the  structure  of  a single  system 
of  organs  is  adopted  as  the  basis  of  a classification,  the  arrangement  of  Fishes  proposed 
by  Professor  Agassiz  is  evidently  artificial,  and  often  violates  the  natural  affinities  of 
the  animals,  removing  closely  allied  species  to  a distance  from  each  other,  and  bringing 
others  into  close  juxtaposition  which  have  nothing  in  common  but  the  general  form  of 
their  scales. 

This  is  abundantly  evident  from  the  study  of  the  characters  of  the  bony  fishes,  as 
already  set  forth,  and  it  is  equally  true  with  regard  to  the  Ganoidea  of  Agassiz,  the 
establishment  of  which  as  a distinct  order  is  the  most  important  zoological  point  in 
the  work  of  that  eminent  naturalist.  In  strict  accordance  with  his  principle  of 
arrrangement;  he  includes  under  this  order  all  the  fishes  which  are  either  entirely  or 
partially  covered  with  bony  plates — a character  which  is  exhibited  by  many  of  the 
fishes  already  referred  to  amongst  the  Teleostia,  such  as  the  Lophobranchia,  a con- 
siderable portion  of  the  Plectognatha  and  Siluridae,  and  many  other  fishes 
belonging  to  different  groups  of  bony  fishes.  But  a great  many  of  the  living 
representatives  of  the  order  Ganoidea,  as  originally  circumscribed  by  Agassiz,  were 
well  known  to  be  nearly  allied  to  other  species  and  groups  in  which  the  dermal 
skeleton  never  presented  the  ganoid  structure,  so  that  it  became  necessary  either  to  violate 
these  natural  affinities  by  preserving  the  order  in  the  form  originally  proposed  by  its 
founder,  or  to  introduce  into  it  new  elements  which  did  not  exhibit  the  peculiarities 
by  which  it  was  characterized,  and  which,  of  course,  would  have  entirely  effaced  the 
boundaries  of  the  order.  The  perception  of  this  difficulty  induced  Professor  Muller  to 
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investigate  the  structure  of  the  living  species  of  Ganoidca,  and  to  compare  it  with  that 
of  the  bony  fishes  on  the  one  hand,  and  with  that  of  the  cartilaginous  fishes  on  the 
other ; and  it  appears  from  his  researches  that  a portion  of  the  Ganoidea  of  Agassiz 
present  characters  entitling  them  to  rank  as  a distinct  order,  intermediate  between  tho 
Teleostia  and  Selachia,  but  that  a considerable  number  of  the  fishes  originally  referred 
to  the  order  must  occupy  places  amongst  the  Teleostia. 

The  character  by  which  tho  Ganoidea  were  first  distinguished  from  other  fishes, 
was  the  nature  of  the  dermal  skeleton.  This  consists  of  smooth,  bony  plates,  covered 
with  a layer  of  enamel,  which  are  sometimes  distributed  over  the  whole  surface,  some- 
times confined  to  the  region  of  the  head,  or  arranged  on  the  sides  of  the  body  with 
intervals  of  greater  or  less  extent  between  them.  They  are  frequently  of  a rhomboidal 
form,  arranged  edge  to  edge,  in  obliquely  transverse  rows,  the  plates  forming  each  of 
these  being  attached  to  those  of  the  next  row  by  a distinct  process.  In  other  cases  the 
covering  of  these  fishes  is  formed  of  rounded  scales,  very  similar,  both  in  form  and 
arrangement,  to  the  horny  scales  of  the  Teleostia,  but  often  very  distinct  from  these  in 
tbeir  structure.  Like  the  scales  of  the  Teleostia,  these  bony  plates  are  formed  in 
capsules  of  the  skin,  and  the  membrane  of  this  capsule  appears  to  extend  in  the  form 
; of  a very  thin  pellicle  over  their  surface.  In  a few  species  the  skin  is  quite  naked. 

The  skeleton  of  the  Ganoid  fishes  presents  a considerable  diversity  in  its  structure, 

. and  especially  in  the  extent  to  which  ossification  takes  place  in  it.  Thus  in  some  forms 
the  centre  of  the  vertebral  column  is  reduced  to  a mere  dorsal  cord  ( chorda  dorsalis), 
terminated  by  a cartilaginous  skull,  which  is  usually  protected  by  external  bony  plates, 
i The  processes  forming  the  arches  for  the  passage  of  the  spinal  cord  and  aorta  in  these 

■ fishes  are  distinctly  ossified.  13y  degrees,  however,  the  ossification  extends  further ; 
die  skull  and  vertebral  column  are  seen  to  be  composed  of  distinct  bones;  the  bodies  of 
the  vertebra  exhibiting,  in  some  cases,  the  same  structure  as  in  the  Selachia,  of  a 
series  of  cartilaginous  rings,  inclosing  a larger  or  smaller  portion  of  the  gelatinous 

; natter  of  the  original  dorsal  cord ; whilst  in  others  the  vertebrae  acquire  the  form 
..‘xhibited  by  those  of  the  Teleostia  (see  page283),  oreven,  as  in  the  Lepidosteus,  acquire 
l still  higher  development,  the  anterior  surface  of  the  body  of  each  vertebra  being  fur- 
» fished  with  a convex  process,  which  fits  into  a cavity  of  the  posterior  surface  of  the 
preceding  one.  Thus  the  structure  of  the  spinal  column  shows  that  the  Ganoid  fishes 
jir.hould  occupy  a position  intermediate  between  the  Teleostia  and  the  Selachia,  as  the 
k leculiarities  of  both  these  groups  are  reproduced  in  different  members  of  the  order ; and 
f he  Lepidosteus  even  appears,  in  this  respect,  to  approach  the  higher  classes  of  Vertebrata. 
i>-  he  Keptiles  and  Batrachia,  in  which  its  peculiar  vertebral  conformation  is  first  met 

■ vith.  In  the  compound  structure  of  the  lower  jaw  also,  the  Lepidosteus  presents 
I . considerable  resemblance  to  the  Reptiles. 

The  structure  of  the  fin-rays  partakes  of  the  same  diversity  as  that  of  the  skeleton. 

: ihey  are  all,  with  the  exception  of  the  first  rays  in  some  of  the  fins,  of  a soft  and 
e legible  consistence ; but  in  some  cases  they  are  entire,  in  others  divided  like  the  soft 
1 a73  of  most  of  the  Teleostia.  In  many  cases  the  edges  of  the  caudal  fin,  and  the 
r.  interior  margins  of  the  other  fins,  are  covered  by  a series  of  small  bony  pieces,  called 
‘ 'dcra,  which  are  often  so  acutely  pointed  as  to  give  the  edge  of  the  fin  a strongly 
errated  appearance. 

In  number  and  position,  the  fins  resemble  those  of  many  of  the  bony  fishes.  Thj 
i xxtorals  are  always  present,  as  are  the  ventrals,  with  a few  doubtfid  exceptions ; the 
atter  are  always  placed  on  the  abdomen,  and  from  this  circumstance  the  living  Ganoid 
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fishes  were  arranged  by  Cuvier  and  other  naturalists  with  the  abdominal  Physostomata 
The  dorsal  and  anal  fins  present  much  the  same  differences  of  size  and  position  as 
corresponding  organs  in  the  Teloostia ; but  the  arrangement  of  the  caudal  fin  is  fre- 
quently very  different.  In  some  cases  the  spinal  column  terminates  at  the  middle  of 
tho  caudal  fin,  which  thus  occupies  the  extremity  of  the  body  as  in  the  fishes  of  the 
preceding  order  ; whilst  in  others  tho  extremity  of  the  spine  is  continued  in  the  form 
of  a pointed  process,  beneath  which  the  rays  of  the  caudal  fin  are  attached.  Of  these 


Fig.  48. 


Fig.  48.  —Heart  and  arterial  bulb  of  Lepidosteus. 
a,  ventricle;  b,  auricle;  c,  arterial  bulb ; d, 


branchial  artery  ; e e e,  branches  leading  to  the 
branchiee ; /,  continuation  of  the  artery ; g, 
branches  leading  to  the  opercular  branchiae. 


Fig.  49.— The  arterial  bulb  cut  open. 
a,  ventricle ; b,  valve  of  the  aperture  leading 
from  the  auricle  ; c,  muscular  coat  of  the  arterial 
bulb ; d,  opening  for  the  posterior  branch  from 
which  e e the  branches  leading  to  branchiae  rise. 


two  forms  of  the  caudal  extremity,  the 
former,  which  is  denominated  homocereal , 
is  characteristic  of  the  Teleostia,  the  lat- 
ter, called  heterocercal,  of  the  Selachia; 
and  the  Ganoid  fishes  exhibit  a tolerably! 
gradual  passage  from  the  one  to  the  other.i 
In  their  internal  anatomy,  the  Gan-j 
oidea  present  the  same  peculiar  combin- 
ation of  the  characters  of  the  other  two 
great  orders  of  Fishes.  Thus  the  arterial 
bulb,  as  that  portion  of  the  branchial 
artery  which  is  situated  immediately  in 
front  of  the  heart  is  called,  instead  of 
being  formed  merely  by  a thickening  of 
the  walls  of  the  vessel,  as  in  the  bonv 
fishes,  is  furnished  with  a distinct  muscu- 
lar coat  (Figs.  48  and  49),  by  which  it  is 
enabled  to  act  as  a sort  of  supplementary 
heart,  or  elongated  ventricle,  in  the  pro-i 
pulsion  of  the  blood  through  the  branchial) 
vessels  ; and  to  fit  it  more  completely  foil 
the  performance  of  this  office,  it  is  fur-* 
nished  internally  with  a great  numben 
of  valves  (Fig.  49),  to  prevent  the  return* 
of  the  blood.  This  conformation  is  ex-i 
hibited  also  by  the  Selachia,  although) 
the  number  of  valves  contained  in  the| 
arterial  bulb  is  much  smaller  in  them| 
but  the  Teleostia  are  only  furnished  with  a single  pair  oil 


than  in  the  Ganoidea  , . 

valves  at  the  aperture  leading  from  the  heart  into  the  artery,  and  the  latter  is  quit^i 

destitute  of  the  muscular  coat. 

In  the  structure  of  the  branchiae  the  Ganoidea  agree  with  the  true  bony  fishes* 
They  have  all  free,  pectinated  gills,  contained  in  a cavity  which  is  protected  by  an 
operculum,  and  closed  beneath  by  a branchiostegal  membrane,  which  is  frequently 
furnished  with  branchiostegal  rays.  In  addition  to  the  regular  branchiae,  there  i 
frequently  a supplementary  branchial  organ  (the  opercular  branchia)  attached  to  th 
interior  of  each  operculum ; and  below  this  a false  gill  or  pseudobranchta,  whicH 
receives  only  arterialized  blood.  In  some  cases  the  top  of  the  head  is  furnished  with  * 


pifr  of  spiracles,  a structure  which  occurs  amongst  the  Selachia,  but  is  never  meUrifij 


in  the  bony  fishes.  An  air-bladder  is  always  present ; 
chary nx  by  a duct,  as  in  the  Physostomata. 


it  communicates 
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The  intestine  is  often  furnished  with  a spiral  valve,  as  in  the  Sharks  and  Rays.  The 
arrangement  of  the  optic  nerves  is  also  very  different  from  that  which  prevails  amongst 
ihe  bonv  fishes.  In  the  latter  these  nerves  cross,  so  that  each  nerve  runs  to  the  eye  ol 
the  side  opposite  to  that  from  -which  it  takes  its  rise.  In  the  Ganoidea,  on  the  contrary, 
the  optic  nerve  runs  to  the  eye  of  its  own  side,  and  the  two  nerves  meet  and  unite  at 
some  little  distance  from  their  origin. 

Divisions. — Professor  Muller  divides  the  living  Ganoid  fishes  into  two  great 
L groups,  the  Holostea,  with  a perfectly  bony  skeleton,  and  the  Chondrostea,  with 
the  skeleton  cartilaginous,  and  the  centre  of  the  vertebral  column  composed  of  a 
continuous  soft  chorda.  The  application  of  this  rule  to  the  fossil  fishes  of  this  order 

• is,  however,  attended  with  considerable  difficulties,  as,  according  to  Agassiz,  species 
agreeing  closely  in  their  general  characters  with  the  former  section,  exhibit  in 

( the  structure  of  their  skeleton  an  approach  to  the  second.  Professor  Vogt,  deriving 
his  classification  from  the  forms  of  the  dermal  skeleton,  divides  the  Ganoidea  into 
1 ; three  principal  groups  or  sub-orders — the  Cyclifera , in  which  the  scales  or  plates 
( covering  the  body  are  rounded,  and  lie  over  each  other  in  the  same  manner  as  those  of 
L the  true  bony  fishes  ; the  Rhomb  if  era,  which  have  the  body  clothed  with  quadrangular 
i bony  plates ; and  the  Loricata,  which  are  either  entirely  naked,  or  have  the  head,  and 
[ often  the  anterior  part  of  the  body,  more  or  less  covered  with  irregular  plates  of  bone. 
The  last  of  these  groups  corresponds  with  the  Chondrostea  of  Professor  Muller,  and 
the  two  others  may  be  regarded  as  equivalent  to  his  Holostea ; and  as  they  appear 
: to  be  more  nearly  related  to  each  other  than  to  the  Chondrostea,  and  may  very  well  be 
: included  in  a single  group,  we  shall  retain  Professor  Muller’s  sections,  especially  as 
the  principal  characters  upon  which  they  are  founded  are  exactly  applicable  to  all  the 
k living  species,  the  only  examples  to  which  we  can  satisfactorily  appeal. 

Sub-order  I. — Holostea. 

General  Characters. — The  fishes  belonging  to  this  sub-order,  both  recent  and 
: fossil,  are  distinguished  by  having  the  entire  surface  covered  either  with  scales  or  bony 
plates.  In  the  living  species,  the  skeleton  acquires  a bony  consistence,  and,  in  some 

• cases,  the  ossification  of  the  bodies  of  the  vertebra  even  proceeds  to  such  an  extent  as 

• to  depart  entirely  from  the  ordinary  piscine  type,  and  to  present  no  small  resem- 
blance to  the  structure  prevailing  in  many  Reptiles.  In  the  form  of  the  body 

. and  the  structure  of  the  head  these  fishes 
r resemble  those  of  the  preceding  order  ; the 
: head  in  particular  is  never  covered  with  a 
► system  of  dermal  bones. 

Divisions. — The  differences  in  the 
r structure  of  the  dermal  covering  exhibited 
by  the  fishes  of  this  sub -order  enable  U3  to 
|i  divide  them  readily  into  two  principal 
i groups.  In  one  of  these,  the  Cyclifera  of 
’’  Vogt,  the  body  of  the  fish  is  covered  with 
f rounded  overlying  scales  (Fig.  50  6),  presenting  a considerable  resemblance,  both 
:•  in  form  and  disposition,  to  those  of  the  ordinary  bony  fishes.  In  some  instances 
' they  are  even  of  the  same  horny  texture  ; and  this  is  the  case  in  the  only  living 
representatives  of  the  group,  the  species  of  the  genus  Amia  (Fig.  51),  which,  in  i 
- T , I 


Fig.  50.— Scales  of  Ganoid  Fishes. 
a,  of  Lepidotus;  b,  of  Glyptolepis. 
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fact,  have  generally  been  regarded  as  true  Teleostia.  Others  have  similar  horny  scales 
covered  with  a layer  of  enamel,  whilst  others  again  are  furnished  with  scale-lie  bony 
plates. 

The  character  of  the  dermal  covering  is  not,  however,  the  only  point  in  which  the 
Cyclifera  depart  somewhat  from  the  normal  Ganoid  type  and  approach  the  true  bony 
Fishes  ; the  fins  are  entirely  destitute  of  fulcra  (see  page  335),  and  in  other  respects 
exactly  resemble  those  of  the  Teleostia  ; the  arterial  bulb  (page  336,  Figs.  48  and  49) 
has  but  a scanty  muscular  coat,  and  contains  only  two  rows  of  small  valves,  and  the 
spiral  valve  in  the  intestine  becomes  exceedingly  small.  None  of  these  fishes  have 
opercular  branchiae. 

The  nearest  approach  to  the  Teleostia  is  made  by  the  family  Amiidce,  the  only 
family  of  this  group  of  which  we  have  living  representatives  (Fig.  51).  They  are 
clothed  with  small  homy  scales,  usually  covered  with  a layer  of  enamel,  as  are  also 
the  bones  of  the  skull,  over  which  a very  thin  skin  is  extended.  They  are  nearly 
homocercal  (the  caudal  fin  occupying  the  whole  posterior  extremity  of  the  body) ; 
but  the  spinal  column  turns  up  slightly  at  its  extremity,  so  that  the  larger  por- 
tion of  the  fin  is 
situated  below  its 
termination,  giving 
it,  as  it  were,  an 
indication  of  the 
heterocercal  struc- 
ture which  prevails  ; 
amongst  many  of 
Fig.  51.— Amia  marmorata.  the  other  members 

of  the  order.  The 

species  of  the  genus  Amia  inhabit  the  rivers  of  the  warmer  parts  of  America,  where 
they  feed  on  minute  Crustacea.  They  are  of  small  size,  and  but  little  valued  as  food. 

In  the  fossil  Cyclifera,  the  scales  are  of  a bony  consistence.  They  form  two 
families,  of  which  one,  the  Ccelacanthidce , is  characterized  by  having  the  scales  rather 
: small,  and  the  perpendicular  fins  of  extraordinary  size,  all  placed  upon  the  hinder 
extremity  of  the  body,  so  as  to  present  the  appearance  of  a single  enormous  fin. 
There  are  always  two  dorsal  and  anal  fins,  and  the  caudal  is  generally  symmetrical; 
although  one  genus  ( Glyptolepis , of  which  the  scales  have  been  figuredin  page  337) 
is  heterocercal. 

In  the  ITc lop tychiidm , the  scales  are  much  larger  and  thicker  than  in  the  preceding 
family,  and  the  whole  surface,  both  of  the  bony  scales  and  of  the  head,  is  covered  with 
a layer  of  enamel,  and  often  adorned  with  elegant  raised  patterns.  They  were  heter- 
ocercal fishes,  often  of  large  size,  and  furnished  with  a formidable  apparatus  of  conical 
teeth,  which  proves  them  to  have  been  of  a most  predaceous  disposition.  Thu 
arrangement  of  the  dentine  and  enamel  in  these  teeth  is  exceedingly  curious  and 
complicated. 

In  the  second  section  of  the  Holostea,  the  Rhombifera  of  Vogt,  which  may  be 
regarded  as  the  types  of  the  Ganoid  fishes,  the  bony  scales  are  always  of  a more  or  : 
less  quadrangular  form,  usually  rhomboidal  (Fig.  50  a).  They  are  arranged  in  oblique 
rows,  and  the  edges  are  generally  so  bevelled  that  each  scale  slightly  overlaps  the 
one  beneath  it ; whilst  the  plates  in  each  row  are  usually  connected  with  those  in 
the  next  by  means  of  peculiar  processes.  These  plates  are  composed  of  true  bony 
— * 
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matter,  and  covered  with  a beautiful  layer  of  glassy  enamel.  The  fins  in  the  Rhom- 
bifera  are  always  well  developed,  and  generally  furnished  with  fulcra  ; the  ventral  fins 
are  abdominal  in  position,  and  the  caudal  extremity  exhibits  either  the  homocercal  or 
the  heterocercal  character. 

The  fossil  remains  of  fishes  of  this  group  are  distributed  through  almost  all  the 
strata  of  the  earth  ; but  in  our  present  world  it  has  but  few  representatives  belonging 
to  two  genera.  The  group  may  be  divided  into  two  sections,  characterized  by  the 
presence  or  absence  of  fulcra  on  the  fins,  and  each  of  these  sections  possesses  one  living 

genus. 

Of  the  group  in  which  the  fulcra  are  deficient,  the  only  living  representatives 
belong  to  the  family  Polypterida.  These  fishes  are  distinguished  by  the  peculiar 
structure  of  the  dorsal  fin,  which  is  broken  up  into  a number  of  separate  spines,  occu- 
pying nearly  the  whole  length  of  the  back,  and  each  furnished  with  a soft  fin  attached 
to  its  posterior  surface.  The  pectoral  fins  are  broad,  rounded,  and  fan-like,  supported 
upon  a sort  of  short,  scaly  arm  ; the  ventrals  are  placed  very  far  back  : the  anal  fin  is 
- single,  and  the  tail  slightly  heterocercal.  The  body  is  very  elongated  and  cylindrical ; 
the  head  depressed,  and  furnished  with  a pair  of  spiracles,  which  can  be  closed  by  a 
' bony  valve.  The  opercular  branchiae  and  pseudo-branchiae  are  wanting,  and  the 
branchiostegal  rays  are  replaced  by  a single  large  triangular  bony  plate. 

The  only  known  species  of  this  family  inhabit  the  African  rivers.  One  ( Polyptems 
bichir),  which  is  found  in  the  Nile,  has  sixteen  dorsal  fins,  whilst  another  (P.  senegalus), 
with  twelve  dorsal  fins,  inhabits  the  Senegal.  The  Nilotic  species  attains  a length  of 
i about  eighteen  inches.  It  keeps  in  the  muddy  bottom  of  the  river,  and  is  only  occa- 

• sionally  taken  ; it  is  regarded  as  an  excellent  fish  for  the  table. 

Nearly  allied  to  the  Polypteridse  are  the  Dipteridce,  a family  of  fossil  fishes  which 
: have  hitherto  occurred  only  in  the  Old  Red-sandstone.  The  Dipteridm  are  decidedly 
fc  heterocercal ; the  upper  lobe  of  the  caudal  fin  being  much  larger  than  the  lower,  and 
the  tail  running  almost  to  its  extremity.  The  upper  surface  of  the  tail  is  bordered, 
like  the  lower  surface,  with  a rayed  fin,  but  there  are  no  traces  of  spines  or  fulcra  either 
; :on  this  or  on  any  of  the  other  fins  ; the  pectorals  are  of  considerable  size,  the  ventrals 
are  small,  and  there  are  two  large  dorsal  and  anal  fins,  situated  opposite  to  each  other, 
c near  the  hinder  extremity  of  the  body. 

The  Accintliodida  were  also  heterocercal  fishes,  in  which  the  upper  surface  of  the  tail 
was  furnished  with  a small  rayed  fin,  but  quite  destitute  of  spines  or  fulcra,  whilst  the 
remaining  fins  were  all  furnished  with  a single  strong  spinous  ray.  The  dorsal  and 
~anal  fins  were  single. 

The  fishes  of  this  family  were  of  small  size,  and  covered  with  very  small  bony 
plates.  They  are  found  entirely  in  some  of  the  oldest  fossiliferous  strata,  the  Old  Red- 

• jandstone  and  Carboniferous  groups,  and  they  are  remarkable  amongst  the  fishes  of 
i these  early  periods,  from  having  the  skeleton  more  distinctly  ossified. 

The  family  Pt/cnodontida  is  composed  of  homocercal  fishes,  of  a broad,  compressed 
form,  which  are  distinguished  from  the  other  Ganoidea  by  the  absence  of  ventral  fins, 
r They  were  small  fishes,  which  probably  derived  their  nourishment  from  molluscous 
animals ; all  the  teeth  of  the  jaws  and  palate,  with  the  exception  of  the  front  teeth  in 
the  jaws,  which  resemble  the  human  incisors,  being  broad  and  flat,  so  as  to  adapt  them 
1 especially  for  crushing  the  hard  shells  of  these  animals.  Their  remains  are  found  in 
several  strata,  but  disappear  after  the  Tertiary  period. 

Of  the  species  in  which  the  fins  are  furnished  with  fulcra,  some  are  distinguished 
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by  having  a double  row  of  those  organs  along  the  edge  of  the  tail,  whilst  others  havei 
only  a single  vow.  The  only  living  forms  belong  to  the  former  series,  and  constitute! 
with  several  fossil  genera,  the  family  Lepulosteidce.  These  are  elongated  Pike-likq 
fishes  (Fig.  52),  which  were  formerly  associated  with  the  Esoeidce,  and  are  general]^ 
known  under  the  name  of  bony  pikes.  They  are  heterocercal,  and  both  edges  of  thq 
caudal  fin  are  furnished  with  a double  series  of  fulcra,  as  are  also  the  anteriol 

margins  of  the  otliei 
fins.  The  jaws  ara 
usually  produced  intq 
a long  narrow  snout! 
presenting  a great 
resemblance  to  thajt 
of  the  Gangetic  Croj 

-Bony  Pike  {Lepidosteus  osscus).  codile,  and  arme<t 

with  a double  seriei 
of  formidable  conical 

teeth,  the  internal  structure  of  which  is  very  remarkable.  The  nostrils  are  situate^ 


Fig.  52. 


quite  at  the  extremity  of  the  upper  jaw,  which  is  composed  of  several  pieces  bearin* 
teeth;  the  lower  jaw,  in  like  manner,  consists  of  several  portions,  presenting,  in  thi| 
respect,  a close  resemblance  to  that  of  many  Eeptiles.  The  vertebral  column  als! 
presents  a structure  such  as  we  meet  with  in  no  other  fishes,  the  bodies  of  the  vertebral 
being  regularly  articulated  together.  The  Lepidosteidae  are  furnished  with  operculal 
branchiae  and  pseudo-branchiae  ; the  branchiostegal  membrane  contains  rays,  and  tty 
air-bladder  is  of  large  size,  and  divided  into  numerous  cells. 

The  fishes  of  the  genus  Lepidosteus  inhabit  the  rivers  and  lakes  of  America! 
especially  in  the  warmer  regions.  Several  species  have  been  described  by  America# 
authors  as  inhabiting  the  fresh  waters  of  the  United  States ; but  of  these  some  are  ty 
doubt  mere  varieties.  They  attain  a considerable  size,  some  of  them  being  betwec-i 
two  and  three  feet  in  length,  and  their  flesh  is  said  to  be  very  good. 

The  Lepidotidce — a nearly  allied  family,  with  two  rows  of  fulcral  scales  on  th« 
margins  of  the  fins — are  distinguished  from  the  preceding  family  by  their  homocercai 
structure  and  smaller  teeth,  which  never  exhibit  the  peculiar  folded  arrangement  o| 
their  constituent  parts  which  is  characteristic  of  the  Lepidosteidae.  The  species  of  thi! 
family  are  all  fossil. 

The  Ganoid  fishes  with  a single  row  of  fulcral  scales  on  the  fins  are  also  known  hi 
us  only  by  their  fossil  remains.  Like  the  forms  -with  double  fulcra,  they  may  be  divided 
into  two  families,  in  accordance  with  the  structure  of  the  caudal  extremity.  Tty 
heterocercal  species  constitute  the  family  of  Palceoniscidce,  examples  of  which  are  found 
only  in  the  older  formations  up  to  the  Oolitic  period.  They  have  a single  dorsal  fill 
placed  about  the  middle  of  the  body,  and  the  anal  fin  is  also  single,  and  situated  neal 
the  caudal.  The  homocercai  forms,  forming  the  family  Dapediidce,  resemble  tty 
preceding  in  the  number  and  position  of  their  fins,  but  the  bodies  of  the  vertebrae  art) 
ossified.  They  make  their  appearance  in  the  oolite. 


Sub-order  II. — Chondrostea,  or  Loricata. 

General  Characters. — The  fishes  belonging  to  this  sub-order  were  arranged  bj 
most  of  the  earlier  naturalists  amongst  the  Cartilaginous  fish,  of  which  they  formed 
with  Cuvier,  a peculiar  order,  characterized  by  having  the  free  branchiae  and  operculai 
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. !pparatus  of  the  ordinary  bony  fishes.  They  are,  in  fact,  distinguished  from  the  other 
iving  species  of  the  order  Ganoidea  by  the  nature  of  their  skeleton,  in  which  the  centre 
,f  the  vertebral  column  is  represented  by  a simple,  soft  chorda  dorsalis,  without  any 
ndication  of  a division  into  separate  vertebral  bodies.  The  processes  of  the  vertebra) 
re,  however,  generally  distinctly  ossified.  The  character  of  the  dermal  skeleton  is 
Iso  different.  It  consists  of  large,  cellular  bony  plates,  which  are  usually  collected 
Mjgether  so  as  to  form  a strong  covering  for  the  head,  where  they  are  firmly  united  to 
he  cartilaginous  skull,  whilst  the  remainder  of  the  body  is  either  entirely  naked  or 
ornished  with  a few  bony  plates,  separated  by  intervals  of  skin  of  greater  or  less 
stent.  In  a few  species  the  skin  is  completely  naked.  In  the  recent  forms  the 
touth  is  always  placed  on  the  lower  surface  of  the  head,  at  some  little  distance  from 
: ie  tip  of  the  snout ; but  in  some  of  the  fossil  species,  which  agree  with  this  group  in 
ie  general  characters  of  the  skeleton  and  the  arrangement  of  the  dermal  plates,  it  is 
.tuated,  as  in  the  ordinary  fishes,  at  the  front  of  the  head. 

The  greater  part  of  the  fossil  species  belong  to  the  family  Cephalaspidce,  in  which 
ot  only  the  head,  but  even  a considerable  portion  of  the  body,  was  covered  with  bony 
dates,  giving  these  creatures  a most  singular  aspect.  So  anomalous  is  the  appearance 
f some  of  the  species,  in  fact,  that  for  a considerable  time  after  the  discovery  of  their 
;mains,  palaeontologists  were  much  divided  in  opinion  with  regard  to  their  nature ; 
.id  some  of  (hem  were  said  to  be  gigantic  water  beetles,  whilst  others  (such  as 


y i£.  33.— Pterichthys. 


Unchthys,  Fig.  53)  were  considered  to  be  allied  to  the  King-crabs  ( Limuli ),  or  to  the 
r rilobites.  The  fins  in  these  fishes  were  very  imperfectly  developed,  and  some  of  them 
i:  i pear  to  have  been  often  entirely  wanting.  Thus,  in  the  Pterichthys,  the  only  repre- 
entatives  of  the  fins  appear  to  be  the  singular  jointed  organs  which  project  on  each 
le  of  the  anterior  part  of  the  body,  and  which  are  undoubtedly  the  pectoral  fins, 
[.  though  certainly  under  a very  curious  form.  The  perpendicular  fins  are  also  very 
. ightly  developed,  and  the  caudal  fin  appears  to  have  been  always  deficient. 

The  remains  of  these  fishes  are  found  only  in  the  most  ancient  fossiliferous  strata 
the  earth’s  crust ; they  occur  in  the  greatest  abundance  in  the  Old  Fed-sandstone, 
id  entirely  disappear  in  the  strata  above  the  carboniferous  rocks. 

Divisions. — The  recent  Chondrostea  form  two  families,  which,  however,  agree  very 
. ■ osely  in  their  general  form  and  organization,  and  differ  principally  in  the  character  of 
te  dermal  covering.  In  the  family  of  the  Sturgeons,  or  jLcipenscndce,  the  body  is  elon- 
itcd  and  fusiform  ; tbe  head  depressed,  produced  into  a triangular  snout,  and  covered 
ith  bony  plates,  and  the  body  furnished  with  rows  of  large  tubercular  plates.  The 
outh  is  funnel-shaped  and  protrusible,  placed  on  the  under  surface  of  the  head,  and 
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in  front  of  it  a few  barbules  depend  from  the  snout.  They  possess  opercular  i 
branchiae,  pseudo-branchiae,  and  spiracles ; the  opercula  are  large,  the  fins  well 
developed,  the  tail  heterocercal,  and  furnished  with  fulcra  along  its  upper  margin. 

The  Sturgeons  are  generally  of  large  size,  and  inhabit  the  seas  of  different  parts  of  | 
the  world;  but  often  ascend  particular  rivers  in  great  abundance  for  the  jjurpose  of 
spawning.  It  is  only  during  their  progress  towards,  and  their  abode  in,  the  fresh  | 
water  that  the  fishery  for  the  Sturgeons  can  be  carried  on  ; as  during  their  sojourn  in  | 
the  sea  they  appear  to  frequent  such  deep  water  as  to  keep  out  of  the  reach  of  the  i 
nets,  and  Mr.  Yarrell  states  that  he  has  never  heard  of  an  instance  of  a Sturgeon  j 
being  taken  by  line. 

Two  species  are  found  on  the  British  coasts ; the  Acipenser  siurio,  or  common  i 
Sturgeon,  is  the  best  known  of  these.  Its  usual  length  is  from  five  to  six  feet,  but  ai 
specimen  has  been  taken  in  Scotland  measuring  eight  feet  six  inches  in  length,  and ! 
weighing  two  hundred  and  three  pounds  ; and  Pennant  mentions  the  capture  of  a fish  of ! 
this  species  which  weighed  four  hundred  and  sixty  pounds.  The  flesh  of  the  Sturgeon ; 
is  regarded  as  a great  delicacy,  its  flavour  being  compared  to  that  of  veal ; and  so  highly 
was  it  esteemed  in  former  days,  that  our  Henry  the  First  is  said  to  have  prohibited  its 
being  eaten  at  any  other  table  than  his  own.  Very  recently,  any  Sturgeon  taken  in  the  | 
Thames,  within  the  jurisdiction  of  the  Lord  Mayor,  was  denominated  a royal  fish, 
from  an  old  custom  that  such  fish  should  be  presented  to  the  sovereign. 

The  common  Sturgeon  is  far  more  abundant  in  the  seas  of  the  North  of  Europe  than , 
on  our  coasts  ; it  also  exists  in  the  Caspian  and  Black  Seas  in  great  quantities,  asso- 
ciated with  other  species,  of  which  one,  the  Beluga  ( Acipenser  huso , Fig.  54),  attains  ■ 
an  enormous  size.  This  fish  often  measures  twelve  or  fifteen  feet  in  length,  and  weighs 

more  than  twelve  hundred 
pounds ; and  Cuvier  states  l 
that  specimens  have  been  seen , 
weighing  no  less  than  three . 
thousand  pounds.  It  ascends 
the  great  rivers  which  empty 
Fig.  54.-Beluga  [Acipenser  huso).  themselves  into  the  seas  above 

mentioned,  in  company  with  the  common  sturgeon,  and  with  two  smaller  species,  the 
A.  Selops  and  A.  Ruthenus , of  which  the  former  attains  the  length  of  about  four,  and  the 
latter  of  two  or  three  feet.  The  Acipenser  Ru  thenus,  or  Sterlet,  which  abounds  especially  in 
the  Caspian  Sea,  and  ascends  the  Volga  in  great  numbers,  is  regarded  as  the  most  delicate 
species  of  the  genus  ; but  the  flesh  of  the  Beluga  and  of  the  Scherg  {A.  Helops)  is  of 
inferior  quality,  and  that  of  the  former  is  even  said  to  be  occasionally  unwholesome. 

Nevertheless,  this  fish  is,  perhaps,  the  most  important  of  its  family,  as,  from  its 
sound,  or  air-bladder,  the  most  abundant  supply  of  fine  isinglass  is  prepared.  The  other 
species  also  furnish  this  substance,  and  to  procure  it  vast  quantities  of  them  are 
captured  in  the  rivers  of  Russia.  Another  article,  prepared  from  the  different  species  i 
of  Sturgeon,  is  the  substance  called  caviare,  which  forms  an  important  article  of  com- 
merce in  the  countries  bordering  on  the  Mediterranean.  It  consists  of  the  roe  of  the  - 
female  fish,  which  is  cleaned,  washed  with  vinegar,  and  dried,  when  it  is  either  pressed  , 
into  small  cakes,  or  packed  in  kegs.  The  roe  in  these  fishes  occupies  a very  great  pro- 
portion of  the  body,  occasionally  constituting  more  than  one-third  of  its  total  weight , 
and  as  upwards  of  one  hundred  thousand  of  the  Beluga  alone*  are  said  to  be  taken  * 
* The  roe  of  this  species  sometimes  weighs  as  much  as  eight  hundred  pounds. 
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annually  in  the  Russian  rivers,  we  may  form  some  idea  of  the  commercial  importance 
of  this  article.  The  caviare  prepared  from  the  roe  of  the  Sterlet  is  said  to  be  far 
superior  to  that  obtained  from  any  other  6pocies  ; and  Cuvier  states  that  it  is  reserved 
for  the  Imperial  court.  The  skin  of  the  Beluga  is  employed  by  the  Russians  for  harness 
leather ; and  the  chorda  dorsalis  of  several  species  is  said  to  be  cut  in  pieces,  dried,  and 
used  as  food  in  some  countries.  The  Baltic  and  tho  American  seas  also  abound  in 
Sturgeons,  the  species  found  in  the  latter  locality  being  distinct  from  those  of  Europe. 
They  are  taken  in  considerable  quantities,  and  their  flesh  is  often  pickled  and  exported 
to  other  countries. 

The  Spatularidee , forming  the  last  family  of  the  Ganoid  fishes,  resemble  tho  true 
• Sturgeons  in  their  general  form ; but  their  skin  is  quite  naked,  and  destitute  of  the  bony 
plates  whieh,  in  the  fishes  of  the  preceding  family,  cover  the  head  and  part  of  the 
body.  They  are  also  distinguished  by  having  the  snout  enormously  prolonged  and 
compressed,  so  as  to  form  a thin  elongated  leaf-like  organ,  which  is  sometimes  nearly 
as  long  as  the  rest  of  the  body.  The  opercular  apertures  are  very  large,  and  the  hinder 
margins  of  the  opercula  are  produced  backwards  into  a membranous  point,  which 
attains  nearly  the  middle  of  the  body.  The  mouth  is  wide,  and  very  different  in  its 
form  from  that  of  the  Sturgeons ; it  is  armed  with  numerous  minute  teeth  whilst  the 
animal  is  young  ; but  these  are  lost  as  it  increases  in  age.  The  species  of  this  curious 
family  are  found  only  in  the  great  rivers  of  North  America  ; the  first  described  was 
the  Spatularia  folium  from  the  Mississippi. 

Order  V.— Selachia. 

General  Characters. — The  great  order  of  the  Selachia , including  the  Sharks  and 
Rays,  may  be  considered  to  correspond  with  the  typical  portion  of  the  Chondroptery- 
gious  or  Cartilaginous  fishes  of  Cuvier.  That  author,  however,  included  amongst  his 
cartilaginous  fish  the  Sturgeons,  which  we  have  seen  to  belong  to  the  Ganoid  order,  and 
the  Lampreys  and  their  allies,  which,  except  in  the  soft  texture  of  their  skeletons,  and 
the  arrangement  of  the  branchial  openings,  have  certainly  nothing  in  common  with  the 
highly-organised  fishes  arranged  in  the  present  order.  The  Selachia  have  generally 
been  placed  nearly  at  the  bottom  of  the  scale  in  the  classification  of  fishes ; but  this 
opinion  of  their  inferiority  has  arisen  entirely  from  the  imperfect  ossification  of  their 
skeleton  ; in  the  perfection  of  their  general  organisation,  they  certainly  exceed  all  the 
other  members  of  the  class,  and  in  many  respects  approach  the  classes  immediately 
above  them  so  closely  that  Linnaeus  even  removed  them  altogether  from  the  class  of 
I Fishes,  and  placed  them  amongst  the  Reptiles  as  a peculiar  order  to  which  he  gave  the 
' name  of  Nantes. 

The  skeleton  in  the  Selachia  is  entirely  of  a cartilaginous  nature.  The  skull  con- 
s 3 iris  of  a cartilaginous  capsule,  composed  of  a single  piece,  without  any  indications  of 
sutures.  The  structure  of  the  jaws  varies  considerably.  In  the  Chimccridce  the  upper 
teeth  are  supported  upon  the  front  of  the  lower  surface  of  the  skull,  which  also  takes 
the  place  of  the  palate ; but  in  the  Sharks  and  Rays  there  is  a true  moveable  upper 
jaw  bearing  the  teeth,  and  between  this  and  the  base  of  the  skull  are  the  rudiments  of 
a true  palate.  The  lower  jaw  always  consists  of  a single  cartilaginous  arch. 

The  teeth  are  very  variable  in  their  form.  In  the  Sharks,  the  most  active  and  I 
predaceous  members  of  the  order,  the  teeth  are  exceedingly  sharp,  compressed,  and  ! 
occasionally  serrated  at  the  edge ; in  the  Rays  the  teeth  also  sometimes  exhibit  the  same 


344 


STRUCTURE  OF  THE  SELACHIA. 


Fig.  55. — Mouth  of  Shark. 


trenchant  character,  but  in  many  cases  they  are  arranged  in  mosaic,  and  these  diifercn  I 

forms  appear  occasionally  to  be  only  sexual  peculiarities 
In  some  cases  the  teeth  form  broad,  pavement-like  plates  I 
covering  the  surface  of  the  jaws.  The  teeth  are  never! 
inserted  into  the  jaws,  but  are  simply  retained  in  theirl 
position  by  the  strong  skin  of  the  gums.  They  are  ar-| 
ranged  in  numerous  rows  upon  the  rounded  edge  of  the! 
jaws,  those  of  the  outermost  row  standing  perpendicularly,! 
and  being  the  only  ones  in  use,  whilst  those  of  the  inner] 
rows  are  inclined  inwards,  and  only  acquire  the  perpenJ 
dicular  position  when  they  move  forward  to  take  the  place! 
of  one  of  their  fellows  that  has  been  worn  out  by  long  use.l 
The  spinal  column  is  sometimes  a simple  chorda  dorsalis, \ 
which  occasionally  exhibits  indications  of  segmentation,! 
and  sometimes  composed  of  a regular  series  of  cartilaginous* 
vertebrae,  furnished  with  the  same  conical  cavities  as  in* 
the  bony  fishes.  The  arches  of  the  vertebrae  are,  however,; 
generally  cartilaginous,  even  in  the  forms  with  a con-j 
tinuous  dorsal  chord  ; and  in  those  which  have  the  bodies! 
of  the  vertebrae  cartilaginous,  the  bases  of  the  processes! 
are  usually  inserted  into  peculiar  sockets  of  those  bones. 

The  pectoral  fins  are  attached  to  a strong  cartilaginous  arch,  which  usually,  as  inf 
the  bony  fishes,  depends  from  the  hinder  part  of  the  skull.  The  ventral  fins  are  always 
situated  at  the  hinder  part  of  the  abdomen,  on  each  side  of  the  anus  ; and  in  the  males 
they  are  furnished  with  curious  cylindrical  appendages,  which  are  probably  organs  of 
adhesion.  The  perpendicular  fins  vary  considerably  in.  number  and  position,  as  in  the 
preceding  groups  of  fishes,  and  some  of  them  are  frequently  wanting.  The  tail  is 
usually  heterocercal.  The  fin  rays  are  exceedingly  numerous,  and  of  a homy  texture, 
very  different  from  that  of  the  rays  of  the  fishes  of  any  other  group  ; but  the  fins  are 
also  frequently  provided  with  a strong  hollow  spine,  composed  of  dentine,  and  usually 
serrated  behind ; this  is  supported  upon  a moveable  cartilaginous  piece,  and  often 
. constitutes  a formidable  weapon. 

The  skin  is  sometimes  quite  naked,  but  usually  bears  a number  of  larger  or  smaller 
fragments  of  dentine,  which  are  sometimes  in  the  form  of  scattered  spines,  separated 
by  intervals  of  naked  skin,  but  in  other  cases  are  distributed  in  minute  grains  over  the 
whole  surface. 

The  Selachia  are  especially  distinguished  from  the  other  fishes  by  the  structure  of 
their  branchiae.  The  branchial  arches  are  fixed,  and  the  branchial  laminae,  besides 
being  attached  by  their  bases  to  the  arches,  are  also  fixed  by  the  whole  of  one  margin 
to  a series  of  partitions,  which  thus  bear  a series  of  laminae  on  each  side  of  them.  In 
this  manner  a series  of  branchial  sacs  is  formed,  which  open  into  the  pharynx  by 
separate  slits,  and  also  usually  possess  separate  external  apertures  to  allow  the  water 
employed  in  respiration  to  pass  off.  The  usual  number  of  these  openings  is  five  on 
each  side  ; but  in  some  cases  there  are  six,  and  even  seven  of  them.  In  the  Chimaeriikc 
there  is,  however,  only  a single  external  opening ; and  this  character  induced  Cuvier 
to  place  these  singular  fishes  with  the  Sturgeons  in  his  order  of  Chondropterygii  with 
free  branchiae,  although  the  internal  structure  of  the  branchial  apparatus  is  the  same 
as  that  of  the  typical  Selachia. 
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The  arterial  bulb  in  the  Selachia  exhibits  the  same  muscular  coat  and  apparatus  of 
internal  valves  that  we  have  already  described  as  existing  in  the  Ganoid  fishes ; hut 
ho  valves  aro  generally  less  numerous  than  in  the  recent  species  of  that  order.  The 
ntestine  is  also  furnished  with  a spiral  valve,  which  often  attains  an  extraordinary 
jegree  of  development.  Thero  are  no  pyloric  cceca,  but  the  pancreas  is  in  a glandular 
oral.  The  nervous  system  exhibits  a marked  superiority  over  that  of  the  ordinary 
ishes,  the  volume  of  the  cerebral  hemispheres  being  much  greater  (see  Fig.  15, 13) ; and 
he  optic  nerves  present  the  same  arrangement  as  in  the  Ganoid  fishes.  The  Selachia 
ire  also  the  only  fishes  in  which  the  auditory  cavity  is  in  communication  with  the 
>uter  world ; the  eyes  are  in  some  cases  furnished  with  nictitating  membranes,  and  the 
lasal  sacs  are  of  very  complicated  construction. 

The  reproduction  of  these  animals  presents  several  remarkable  peculiarities,  and 
offers  considerably  from  that  of  most  fishes.  Thus  most  of  them  produce  living  young, 
vhich  are  developed  in  an  enlarged  portion  of  the  oviduct,  where  they  lie  free,  and 
urrounded  by  an  albuminous  liquid,  which  appears  to  assist  in  their  nutrition  during 
he  period  of  development.  It  is  even  said  that  in  one  species,  at  least,  the  yelk-sac 
.ttaches  itself  by  means  of  little  appendages  to  the  walls  of  the  oviduct,  thus  forming 
connection  with  the  parent  such  as  we  only  meet  with  elsewhere  amongst  the 
I dammalia.  Some  spe- 
i ies,  on  the  other  hand, 

I-  .reduce  ova,  which  are 
nclosed  in  hard,  horny, 
uadrangular  shells, 

- isuallv  furnished  with 
pair  of  filamentous 

* .recesses  at  each  ex- 
!■  remity  (Fig.  56). 

,’hese  egg- cases  are 
i.  umished  with  slits  to 
l llow  the  passage  of 

• rater  to  the  embryo, 

.-hich  lies  coiled  up  in  their  interior  until  its  development  is  sufficiently  advanced, 
-•hen  it  makes  its  escape  through  an  opening  at  the  extremity  towards  which  its  head  is 
ituated.  The  filamentous  processes  of  these  egg-cases  are  said  to  serve  for  their 

r ttachment  to  sea- weeds,  so  as  to  prevent  the  young  animal  from  being  the  sport  of  the 
raves ; the  empty  cases  are  constantly  to  he  found  thrown  up  on  the  beach,  and 
: hey  are  well  known  at  the  sea-side  under  the  name  of  Mermaid’  s-purses,  Sea- 
i arses,  &c. 

The  embryo  exhibits  one  remarkable  peculiarity  which  appears  greatly  to  justify 
b he  position  of  this  order  in  the  immediate  neighbourhood  of  the  Batrachia.  Before 
- 13  exclusion  the  yonng  fish  is  furnished  with  external  filamentous  branchiae,  like  those 
•:  /hich  exist  in  the  tadpoles  or  larvae  of  the  Batrachia,  a character  which  we  meet  with 
I a no  other  group  of  fishes. 

The  Selachia  are  all  inhabitants  of  the  sea,  although  some  of  them  occasionally 
requent  the  estuaries  of  large  rivers.  They  are  all  of  large  or  moderate  size,  some 
pecies  attaining  gigantic  proportions,  when  their  voracity  renders  them  objects  of 
fr  error  to  the  inhabitants  of  the  coasts  on  which  they  occur. 

Divisions. — They  may  be  divided  into  two  primary  groups  or  sub-orders — the 


Fig.  56.— Egg-case  and  Young  of  Dog-fish. 
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Holocephala,  which,  may  be  recognized  by  their  single  branchial  apertures  on  each  side, 
and  the  Plagiostomata , in  which  each  branchial  sac  has  a separate  opening. 


Sub-order  I. — Holocephala. 


The  Holocephala  make  the  nearest  approach  to  the  Sturgeons,  and  were,  in  fact, 
included  in  the  same  order  with  them  by  Cuvier.  They  have  a continuous  chorda, 
dorsalis , with  cartilaginous  neural  arches  and  transverse  processes.  The  skull  is  short 
and  rounded,  and  its  anterior  margin  takes  the  place  of  the  upper  jaw,  and  supports  the 
teeth,  which  consist  of  broad  plates,  of  which  the  upper  jaw  bears  four,  the  lower  one 

only  two.  The  eyes 
are  very  large,  but 
without  eyelids.  The 
nasal  cavities  are  very 
large  and  convo- 
luted ; they  open  on 
the  lower  part  of  the 

„ „ , , snout,  in  front  of  the 

Fig.  57.— Southern  Chimaera  [Callorhynchus  australis.)  , . . , . 

mouth,  which  is  of 

small  size.  On  each  side  of  the  neck  there  is  a single  branchial  aperture,  which  is 
furnished  with  a sort  of  rudimentary  cartilaginous  operculum,  and  which  leads  down 
to  five  distinct  branchial  sacs,  with  separate  openings  into  the  pharynx. 

There  are  two  dorsal  fins,  of  which  the  anterior  is  rather  short,  triangular, 
furnished  in  front  with  a very  large  spine,  and  situated  immediately  over  the  large, 
powerful  pectoral  fins  ; the  anal  fin  is  small,  and  the  tail  heterocercal.  The  skin  is 
perfectly  naked. 

The  Holocephala  are  all  oviparous,  and  their  eggs,  like  those  of  the  Sharks  and 
Eays,  are  inclosed  in  a strong,  horny  capsule.  They  form  a single  family,  the 
Chimceridce  ; Linnaeus  having  applied  the  name  Chimcera  to  them  from  their  singular 
appearance,  especially  when  badly  stuffed. 

The  best  known  species  is  the  Northern  Chimaera  ( Chimcera  monstrosa),  which  is 
called  the  Sea-cat,  and  the  King  of  the  Herrings,  in  different  localities.  It  is  three  or 
four  feet  long,  of  a silvery  colour,  spotted  with  brown ; the  snout  is  obtusely  conical, 
and  the  extremity  of  the  tail  is  produced  into  a very  long  tapering  filament.  It  is  a 
native  of  the  northern  seas,  and  usually  follows  the  shoals  of  Herrings  during  their 
periodical  migrations  towards  the  shore,  feeding  upon  these  and  other  small  fishes ; it 
is  also  said  to  feed  on  Medusae  and  Crustacea.  The  males  are  furnished  with  bony 
appendages  at  the  base  of  the  ventral  fins,  and  also  with  a singular  plate,  terminated 
by  a spinous  disc,  on  the  crown  of  the  head  in  front  of  the  eyes ; the  possession  of  this 
appendage,  coupled  with  its  habit  of  following  the  Herrings,  has  no  doubt  given  rise 
to  the  fanciful  appellation  referred  to  above.  This  fish  occurs  occasionally  on  the 
British  coasts  ; its  flesh  is  coarse,  and  very  indifferent  as  food ; but  the  oil  furnished 
by  its  liver  is  said  to  be  employed  by  the  Norwegians  in  diseases  of  the  eyes. 

In  the  seas  of  the  southern  hemisphere,  the  place  of  the  Chimcera  monstrosa  is  taken 
by  another  species,  the  Callorhynchus  australis  (Fig.  57),  so  called  from  its  having  the 
snout  produced  into  a cartilaginous  process,  which  is  bent  backwards  at  the  extremity, 
so  as  to  acquire  no  small  resemblance  to  a hoe.  It  is  of  about  the  same  size  as  the 
northern  Chimaera,  and  is  of  a silvery  colour,  tinged  with  yellowish  brown.  The  tail 
is  not  produced  into  a filament. 
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Sub-order  II. — Plaoiobtomata. 

General  Characters. — In  the  Plagiostomata,  the  centre  of  the  vertebral  column 
is  usually  more  or  less  ossified,  and  divided  into  separate  vertebrae,  and  even  where  it 
still  forms  a continuous  chorda  dorsali t,  the  boundaries  of  tho  vertebrae  are  indicated  by 
transverse  partitions.  The  union  of  the  vertebral  column  with  the  skull  is  effected  by 
means  of  a joint,  which  contains  a conical  cavity.  The  skull,  as  in  the  preceding 
sub-order,  forms  a simple  cartilaginous  capsule ; but  its  anterior  margin  no  longer 
performs  the  office  of  a jaw,  the  upper  jaw  being  formed  of  a separate  cartilaginous 
i arch.  The  mouth  is  very  wide  (Fig.  55),  and  placed  quite  on  the  lower  surface  of 
the  body,  at  some  distance  from  the  extremity  of  the  snout,  which  is  greatly  inflated 
r to  give  room  for  the  enormous  nasal  capsules.  The  mouth  is  always  of  an  arched 
s’  form,  and  contains  numerous  rows  of  teeth,  of  which  the  inner  are  continually  coming 
: up  to  replace  those  which  have  been  long  in  use.  The  branchial  sacs  are  completely 

- separated,  and  furnished  with  distinct  apertures  for  the  passage  of  the  water  which 
has  been  employed  in  respiration  ; these,  in  the  Sharks,  are  placed  at  the  sides  of  the 

n neck,  but  in  the  flattened  Rays  they  are  situated  on  the  lower  surface  of  the  body,  a 
[ little  behind  the  mouth.  On  the  upper  surface  of  the  head,  behind  the  eyes,  is  a pair 
of  spiracles,  which  communicate  with  the  pharynx.  The  skin  is  almost  always 
: furnished  with  the  hard  bodies  already  described,  either  in  the  form  of  scattered 

- spines,  or  of  minute  grains  covering  the  whole  skin. 

Divisions. — These  fishes  are  divided  by  Professor  Muller  into  numerous  families, 
which,  however,  may  all  be  referred  to  one  of  two  groups,  the  Sharks  ( Squalina ),  and 
the  Ray3  (It  a tin  a). 

The  Sharks  are  at  once  distinguished  by  their  elongated,  spindle-shaped  bodies, 
t their  branchial  apertures  placed  on  the  sides  of  the  neck,  and  their  pectoral  fins  of  the 
-ordinary  form  and  position.  The  symmetrical  tail  is  large  and  fleshy,  furnished  with 
[ powerful  fins,  which  render  it  a most  powerful  agent  in  progression ; the  nose  is 
. usually  conical  and  pointed,  the  mouth  large,  and  armed  with  most  formidable  cutting 
t teeth,  and  the  upper  surface  of  the  head  is  frequently  furnished  with  a pair  of  spiracles, 
although  these  apertures  are  often  wanting.  This  group  includes  the  numerous 

- species  of  Sharks  and  Dog-fishes,  which  may  be  distributed  into  the  following 
’’families. 

The  Sct/lliidce,  or  Dog-fishes,  have  a short,  blunt  snout,  an  anal  fin,  two  dorsal  fins, 
r placed  further  back  than  the  ventrals,  and  small  branchial  apertures,  of  which  a part 
s’ stand  over  the  base  of  the  pectoral  fins.  The  top  of  the  head  possesses  spiracles,  and 
I the  teeth  are  sharp  and  tongue-shaped,  with  three  points,  a large  one  in  the  middle,  and 
s i small  one  on  each  side  ; but  some  of  the  teeth,  which  appear  to  be  specially  intended 
' for  cutting,  are  finely  serrated  along  both  their  edges.  The  Dog-fishes  are  also  distin- 
t guished  from  the  other  Sharks  by  their  oviparous  reproduction  ; the  egg-case,  with  its 
. little  inmate,  has  already  been  figured  (Fig.  56).  The  Dog-fishes  are  amongst  the 
■•smallest  of  the  Sharks,  the  largest  British  species  measuring  no  more  than  two  or  three 
feet  in  length.  Three  species  inhabit  the  British  seas,  where  one  of  them  occurs  in 
■ great  abundance,  and  is  often  caught  by  lines  intended  for  other  fish.  It  is,  however, 
1-  of  little  or  no  value.  Both  species  are  of  a reddish  tint,  mottled  in  the  one  with  small 
black  spots,  and  adorned  in  the  other  with  a smaller  number  of  large  round  black  and 
r white  spots.  The  skin  of  these  fishes  is  commonly  used  by  cabinet-makers  as  a fine 
'rasp  ; it  ia  known  to  them  by  the  name  of  “ fish-skin.” 
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The  Carcharidce,  or  true  Sharks,  have  acute  triangular  teeth  of  very  large  size,  two 
spineless  dorsal  fins,  of  which  the  anterior  is  situated  above  the  space  between  the  pec- 
torals and  ventrals,  and  a more  or  less  forked  tail  (Fig.  58).  The  spiracles  are  wanting. 

To  this  family  belong 
the  large  Sharks  of 
hot  climates,  of  the 
ferocity  of  which,  in 
attacking  even  human 
beings  when  swim- 
ming, such  wonderful 
stories  are  often  re- 
lated by  travellers.  Of 
Fig.  58. — Thresher,  or  Fox  Shark  [Carcliarias  Vulpes).  these  the  most  cele- 

brated is  the  White  Shark  ( Carcliarias  vulgaris , Fig.  58*),  which  appears  to  occur  in 
almost  all  seas,  is  tolerably  abundant  in  the  Mediterranean,  and,  according  to  some  natu- 
ralists, has  even  been  taken  near  our  own  coasts.  This  terrible  fish  attains  a length  of 
twenty-five  or  thirty  feet ; its  mouth  is  very  wide,  and  armed  with  acute,  serrated, 
cutting  teeth,  with  which,  if  some  of  the  accounts  of  travellers  are  to  be  believed,  it 
can  readily  bite  through  the 
body  of  a man.  It  constantly 
follows  ships  in  warm  climates, 
apparently  for  the  sake  of  the 
garbage  and  other  matters 
which  are  thrown  overboard; 
but  sailors  are  generally  averse 
to  such  a formidable  neighbour, 
and  means  are  soon  taken  to 
get  rid  of  him.  The  Shark  bites 
boldly  at  almost  any  bait  of 
Sufficient  size  to  suit  his  enor- 
mous throat,  and  may  generally 
be  taken  easily  by  putting  a 
piece  of  pork  upon  a large  hook 
attached  to  a chain,  and  trailing 
this  tempting  bait  at  the  stem 
of  the  ship.  When  hauled  on 
board  the  first  operation  is  usually  to  cut  off  the  tail,  as  its  great  strength  renders  its 
blows  exceedingly  dangerous. 

Another  species,  which,  although  an  inhabitant  of  the  Mediterranean,  is  not 
unfrequently  met  with  on  our  south  coasts,  is  the  Blue  Shark  ( Carcharias  glaucus).  ■ 
It  sometimes  reaches  the  length  of  eight  feet,  and  is  an  exceedingly  bold  and  voracious 
animal,  which  is  regarded  by  the  fishermen  as  one  of  their  greatest  enemies.  The 
Blue  Sharks  live  almost  entirely  upon  fish,  of  which  they  must  devour  a great  number ; 
and  they  often  annoy  the  fishermen  greatly  by  hanging  about  the  boats,  seizing  the 
fish  that  are  being  drawn  up,  and  not  only  biting  through  the  lines  for  the  legitimate 
purpose  of  getting  off  with  their  prey,  but  even  sometimes,  apparently,  for  the  mere 
pleasure  of  the  mischief.  Sometimes,  however,  they  get  hooked  when  thus  engaged, 
when,  if  they  cannot  bite  through  the  line,  they  immediately  roll  themselves  round  so 
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as  to  wind  the  line  upon  their  bodies  ; and  Mr.  Couch  states  that  “ this  is  sometimes 
done  in  such  a complicated  manner,  that  ho  has  known  a fisherman  give  up  any 
attempt  to  unroll  it  as  a hopeless  task.”  To  the  drift  nets  employed  in  the  Pilchard 
fishery,  on  the  Cornish  coast,  it  is  an  equally  dangerous  enemy,  passing  along  the 
whole  length  of  the  net,  and  picking  out  the  Pilchards  by  biting  them  away,  together 
with  the  portion  of  the  net  in  which  they  are  entangled.  Many  of  the  old  writers  on 
natural  history  celebrate  the  affection  of  the  Blue  Shark  for  its  young ; and  even  in  the 
present  day  it  is  a common  belief  amongst  sea-faring  people  that  at  the  approach  of 
danger  the  young  Sharks  enter  the  mouth  of  their  parent  and  take  shelter  in  its  belly. 

Another  British  species  is  the  Fox  Shark  ( Carcharias  Vulpes,  Fig.  58),  which  is  also 
known  as  the  Sea  Fox,  the  Sea  Ape,  and  the  Thresher  ; the  latter  name  is  said  to  he 
applied  to  it  from  its  habit  of  defending  itself  by  blows  with  its  tail.  It  is  said  to 
attain  a length  of  fifteen  feet,  and  specimens  have  been  taken  in  the  British  seas 
thirteen  feet  long.  Its  appearance  is  rendered  very  remarkable  by  the  great  length  of 
the  upper  lobe  of  the  tail. 

The  Zygcenida , or  Hammer-headed  Sharks,  are  very  closely  allied  to  the  Car- 

charidae,  and  differ  principally 
in  the  singular  form  of  the 
head  (Fig.  59),  which  is  very 
broad,  forming  a projection  on 
each  side  of  the  front  of  the 
body,  at  the  extremity  of  which 
the  eyes  are  situated.  The 
head  bears  a considerable  re- 
semblance to  the  head  of  a 
hammer,  whence  the  name 
commonly  applied  to  these 
creatures.  Several  species  of 
these  curious  fishes  occur  in 
various  parts  of  the  world ; 
the  common  species,  Zygcena 
malleus , is  found  in  the  Me- 
diterranean, and  also  in  the 

Fig.  59.— Hammer-headed  Shark  {Zygoma  malleus.)  vrarm  partS  °f  the  ocean>  and 

attains  a length  of  about 

■ twelve  feet ; it  is  very  ferocious,  and  is  even  said  to  attack  men  when  bathing. 

In  the  ZamnicUe,  the  two  dorsal  fins  are  destitute  of  spines,  the  spiracles  are  large, 
i and  the  branchial  apertures,  which  are  of  very  large  size,  are  all  situated  in  front  of 
the  base  of  the  pectoral  fins.  There  is  an  anal  fin;  the  nose  is  usually  long  and 
| pyramidal,  the  mouth  very  wide,  and  the  teeth  lingulate,  not  serrated,  but  sometimes 

■ furnished  with  small  lateral  points. 

In  these  Sharks,  the  caudal  fin  is  broadly  forked,  and  the  two  lobes  are  nearly 
; symmetrical.  Three  species  are  found  in  the  British  seas.  Of  these  the  Porbeagle 
( Lamna  cornubica),  and  the  Beaumaris  Shark  ( L . monensis ),  rarely  attain  a length  of 
nine  feet,  whilst  the  third  species,  the  Basking  Shark  ( Selachus  maximus),  is  the  largest 
°t  the  whole  group  of  Sharks,  measuring  occasionally  no  less  than  thirty-six  feet. 
V Notwithstanding  its  great  size,  this  fish  appears  to  be  the  least  ferocious  of  the  Sharks, 
und  its  teeth  are  smaller  in  proportion  than  those  of  any  other  species.  It  appears  to 
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bp  sluggish  in  its  habits,  frequently  lying  motionless,  Bunning  itself  at  the  surface  oil 
the  water,  from  which  circumstance  the  name  of  Sun-fish  is  given  to  it  on  the  north} 
coast  of  Ireland.  When  thus  engaged,  it  will  sometimes  allow  a boat  to  touch  itl 
before  moving.  It  does  not  appear  to  feed  on  fishes,  the  stomach,  when  examined, } 
containing  a pulpy  mass,  apparently  consisting  of  the  remains  of  invertebrate  animals  ;j 
Linnaeus  states  that  it  feeds  on  Medusae,  whilst  Pennant  attributes  to  it  a vegetable! 
diet.  The  branchial  apertures  are  very  large,  surrounding  the  greater  part  of  the  neck., 
It  is  taken  occasionally  for  the  sake  of  the  liver,  which  yields  a large  quantity  of  oil. 
The  usual  way  in  which  it  is  captured  is  by  the  harpoon  ; but  when  struck  with  this! 
instrument,  it  is  said  to  plunge  down  into  the  water  with  such  force  and  rapidity  as  to) 
render  it  rather  a dangerous  prize. 

The  Galeidce  have  an  anal  fin  and  spiracles ; their  two  dorsal  fins  are  destitute! 
of  spines,  the  caudal  exceedingly  unsymmetrical,  and  the  spiracles  are  very  small.) 
Two  species  occur  commonly  in  our  seas.  One  of  these,  the  common  Tope  ( Galeux\ 
vulgaris ),  known  on  some  parts  of  the  coast  as  the  Penny  Dog  and  the  Miller’s  Dog,, 
attains  a length  of  about  six  feet,  and  is  very  injurious  to  the  fisheries.  Its  teeth  are! 
triangular,  sharp,  and  serrated  externally  ; and,  like  the  Blue  Shark,  when  caught  on  aj 
line,  it  frequently  bites  through,  and  thus  gets  away ; but  if  it  fails  in  this,  it  has  recourse! 
to  the  same  expedient  of  twisting  the  line  round  the  body.  Its  liver  furnishes  an  oil,, 
and  this  is  the  only  use  that  is  made  of  it  when  caught.  The  other  British  species,, 
the  Smooth  Hound  ( Mustelus  Icevis),  although  resembling  the  preceding  in  its  form  and} 
general  characters,  is  remarkably  distinguished  by  the  structure  of  its  teeth,  which  arei 
flat,  and  cover  the  jaws  with  a sort  of  mosaic,  similar  to  that  which  prevails  amongst! 
the  Bays.  From  this  circumstance  it  is  called  the  Ray-mouthed  Dog  in  Cornwall. 
This  fish  is  one  of  the  smallest  of  the  Sharks,  and  feeds  principally  upon  Crustacea,, 
which  its  pavement-like  teeth  are  admirably  adapted  for  crushing. 

The  Notidanidce  resemble  the  Lamnidse  in  many  respects ; but  they  have  only  at 
single  dorsal  fin,  and  the  branchial  apertures  are  six  or  seven  in  number.  These  arei 
comparatively  small  fishes,  measuring  about  three  feet  in  length;  two  of  them  are) 
common  in  the  Mediterranean. 

The  ' Cestraciontidce,  of  which  we  have  only  a single  living  representative,  although! 
their  fossil  remains  are  tolerably  numerous  in  some  of  the  older  formations,  are  distin-. 
guished  by  the  form  of  their  teeth,  which  are  arranged  upon  the  jaws  in  a pavement-* 
like  form,  those  in  front  being  pointed,  whilst  the  hinder  ones  are  converted  into  broad.) 
flat  grinders.  The  form  of  the  body  is  short  and  stout ; the  head  is  large,  with  promi-* 
nent  eyes ; and  the  mouth  is  placed  at  the  front  of  the  head.  There  are  two  dorsalj 
fins,  each  furnished  with  a short,  stout  spine,  a single  anal  fin,  and  a pair  of  spiracles.) 
The  only  species,  the  Cestracion  Phillipsii,  is  found  in  the  Eastern  seas,  especially  on) 
the  coast  of  New  Holland. 

In  the  Spinacidcc  the  general  form  of  the  body  resembles  that  of  the  Galeidae,  and,  as  I 
in  those  fishes,  there  are  two  dorsal  fins,  but  the  anal  fin  is  wanting.  The  teeth  are) 
small  and  acute  ; the  spiracles  are  distinct ; and  both  the  dorsal  fins  are  furnished  with! 
a strong  spine.  A very  common  European  species  is  the  Picked  Dog-fish  ( Spinax 
Acanthias ),  which  is  found  in  the  European  seas,  and  attains  a length  of  about  three 
feet.  They  are  said  to  afford  the  best  food  of  any  of  the  Sharks,  and  are  commonly 
brought  to  the  markets  of  sea-side  towns.  The  flesh  is  often  dried  ; the  liver  yields  a 
large  quantity  of  oil ; and  when  they  occur,  as  they  sometimes  do,  in  vast  quantities, 
their  intestines  are  employed  as  manure.  Mr.  Couch  states  that  he  has  heard  of  twenty 
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thousand  of  them  being  takon  in  a scan  at  ono  time.  It  is,  however,  as  a general  rule, 
rather  a nuisance  to  the  fishermen,  often  biting  off  great  numbers  of  their  hooks.  The 
spines  of  the  dorsal  fins  are  employed  by  the  Picked  Dog-fish  as  weapons  of  offonce  ; it 
bends  itself  into  the  form  of  a bow,  and  then,  by  a sudden  motion,  strikes  out  with 
great  force ; and  so  accurate  is  its  aim  said  to  be,  that  if  it  be  touched  upon  the  head, 
it  will  inflict  a wound  upon  the  aggressor  without  the  least  injury  to  its  own  skin. 

The  Scymnida  resemble  the  Spinacidae  in  most  of  their  characters,  including  the 
ibsence  of  the  anal  fin,  but  the  dorsals  are  destitute  of  the  strong  spines  characteristic 
f the  preceding  family.  The  Scymnidee  are  also  shorter  and  thicker  in  the  body,  and 
•he  lobes  of  the  caudal  fin  are  more  equal.  Some  species  of  this  family  attain  a 
xtnsiderablo  size,  the  Greenland  Shark  ( Scymnus  borealis)  sometimes  measuring  upwards 
>f  fourteen  feet  in  length.  It  is  occasionally  found  on  the  northern  coasts  of  this 
jountry,  but  generally  inhabits  the  Arctic  seas,  where  it  is  one  of  the  greatest  enemies 
>f  the  Whales,  attacking  and  biting  those  enormous  creatures  with  the  greatest  perti- 
lacity.  When  it  meets  with  a dead  whale,  it  scoops  hemispherical  pieces  out  of  the 
oody  with  its  enormous  jaws,  which  border  a mouth  of  from  twenty  to  twenty-four 
aches  in  breadth ; but  although  the  Sharks  are  constant  attendants  upon  the  whale- 
ishers  when  they  are  engaged  in  cutting  the  blubber  from  their  captures,  and  the  men 
lot  unfrequently  slip  into  the  -water  amongst  them,  Mr.  Scoresby  states  that  he  never 
ieard  of  an  instance  of  their  being  attacked.  It  is  exceedingly  tenacious  of  life,  and 
o indifferent  to  wounds  that  it  will  return  again  to  its  banquet  after  having  been 
Iriven  off  by  a stab  with  a knife  which  might  have  been  supposed  quite  sufficient  for 
ts  destruction.  When  cut  up,  also,  the  different  parts  of  the  body  appear  to  retain 
. certain  amount  of  life  for  some  hours,  and  even  after  decapitation  it  is  said  not  to  be 
afe  to  trust  the  hand  between  its  formidable  jaws.  Whales,  however,  are  not  the 
•nly  food  of  the  Greenland  Shark  ; it  condescends  also  to  devour  small  fishes  and  crabs, 
t appears  to  be  particularly  liable  to  the  attacks  of  a parasitic  crustaceous  animal,  one 
•rtwo  inches  in  length,*  belonging  to  the  family  Lernseidae  (vol.  i.,  p.  298),  which 
ttaches  itself  to  the  eyes,  and  occurs  so  constantly  in  this  situation  that  it  was  formerly 
egarded  as  a peculiar  natural  appendage  of  the  eye.  This  parasite,  no  doubt,  has  a 
•Try  injurious  effect  upon  the  sight  of  the  animal ; and  the  sailors  commonly  believe 
. hat  the  Greenland  Shark  is  totally  blind,  as  it  never  exhibits  any  desire  to  escape, 
ven  when  threatened  with  a blow  from  a knife  or  lance.  Several  other  species  of  this 
t imily  are  found  in  the  seas  of  different  parts  of  the  world. 

The  Squatinidce , at  the  first  glance,  exhibit  a considerable  resemblance  to  the  fishes 
f the  following  group,  the  body  being  much  depressed,  and  the  pectoral  and  ventral 
ins  large  and  broad,  giving  them  a discoid  form.  Like  the  fishes  of  the  preceding  families, 
»'  hey  are  destitute  of  an  anal  fin,  and  have  a pair  of  spiracles  on  the  top  of  the  head, 
dnch  is  very  broad,  and  bears  the  eyes  on  its  upper  surface  instead  of  on  the  sides, 
fhe  mouth  is  very  wide,  and  situated  quite  at  the  front  of  the  head ; and  the  branchial 
■rifices  are  long,  and  placed  in  a cleft  which  separates  the  large  pectoral  fins  from  the 
lead-  Both  the  pectoral  and  ventral  fins  are  broad  and  extended  laterally ; there  are 
wo  dorsal  fins  placed  upon  the  caudal  portion  of  the  body  behind  the  ventrals ; the 
inal  fin  is  wanting,  and  the  caudal  is  nearly,  or  quite,  symmetrical. 

The  typical  species  of  this  family,  the  Squatina  anyelus,  is  not  uncommon  in  our  seas  ; 
t is  known  both  in  England,  and  in  several  other  coimtrics,  by  the  name  of  the  Angel, 
vhich  certainly,  as  hinted  by  Mr.  Yarrell,  was  never  given  to  it  for  its  beauty.  It  is 

* Lcrtuea  clongata  of  Grant. 
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also  called  the  Monk-fish  in  some  places,  probably  from  the  hooded  appearance  of  ji 
head;  and  Mr.  Donovan  states  that  its  form  has  also  attained  for  it  the  name  of  til 
Fiddle-fish.  It  is  said  sometimes  to  attain  a length  of  seven  or  eight  feet,  and  is  : 
exceedingly  voracious  fish,  swimming  close  to  the  bottom  of  the  water,  and  feedii 
principally  on  the  common  flat  fishes,  which  are  to  be  met  with  in  abundance  in  6u 
situations.  Its  flesh  was  formerly  held  in  some  esteem,  hut  it  is  now  considered  corn 
and  seldom  eaten.  The  skin,  however,  is  much  used  for  polishing  cabinet  work,  a| 
also  affords  a fine  sort  of  shagreen.  A species  found  in  the  Mediterranean,  the  Squuti\ 
aculeata , is  distinguished  by  having  a row  of  strong  spines  along  the  back. 

The  second  group  of  the  Plagiostomata,  the  Raiina , including  the  fishes  common! 
known  as  Days,  are  distinguished  at  the  first  glance  by  the  singular  flattened  discut 
form  of  their  bodies.  The  greater  part  of  this  disc  i3  made  up  of  the  pectoral  fir! 
which  are  extremely  large,  and  are  supported  upon  a remarkable  modification  of  t( 
bones  of  the  anterior  members.  The  scapular  arch  is  firmly  attached  to  the  hindl 
part  of  the  head,  and  its  two  sides  are  also  united  above  the  vertebrae  of  what  may 
called  the  cervical  region,  which  are  amalgamated  together  so  as  to  form  a continuot 
cylinder.  The  two  sides  of  the  scapular  arch  also  unite  below,  so  that  they  form! 
complete  ring,  from  each  side  of  which  long  curved  cartilages  are  given  off,  whi^ 
serve  to  support  the  rays  of  the  pectoral  fins.  These  cartilaginous  supports  not  on| 
pass  backwards  from  the  scapular  arch  along  the  sides  of  the  body,  but  also  extend 
front  of  it  to  the  sides  of  the  head,  where  they  unite  with  other  cartilages  springiri 
from  the  apex  of  the  skull,  which  also  support  fin  rays,  so  that  the  whole  of  both  sid| 
of  the  body,  from  the  point  of  the  snout  to  the  base  of  the  tail,  is  usually  margin i 
with  a broad  fin.  The  rays  supporting  these  fins  are  composed  of  numerous  sma 
cartilaginous  joints,  and  the  fins  themselves  are  usually  formed  by  a thick  layer 
muscles.  At  the  extremity  of  the  body,  close  to  the  anus,  the  ventral  fins  are  situate* 
in  the  males  they  are  furnished  with  peculiar  appendages,  like  those  of  the  Sharks.  Tl 
perpendicular  fins  are  very  variable  in  their  development,  but  always  of  small  size ; tli 
caudal  fin  is  often  wanting,  and  the  dorsal  and  anal  fins,  when  present,  are  always  placd 
upon  the  tail,  often  close  to  its  extremity,  and  the  former  are  frequently  furnished  with  loi! 
spines,  similar  to  those  of  many  Sharks,  which  sometimes  exist  without  a fin,  forming) 
most  formidable  weapon,  with  which  the  fishes  are  said  to  inflict  dangerous  wounds. 

The  eyes  are  situated  on  the  upper  surface  ; but  it  must  be  borne  in  mind  that  thi 
is  the  back  of  the  animal,  and  not  the  side,  as  in  the  ordinary  flat  fishes  ; behind  tit 
eyes  are  a pair  of  large  spiracles.  The  lower,  or  ventral  surface,  is  very  flat,  and  upc| 
it  are  situated  the  orifices  of  the  nose  and  the  mouth,  the  branchial  apertures  (five  c 
each  side),  and  the  anus.  The  mouth  is  smaller  in  proportion  than  in  the  Sharks,  ar 
the  jaws  are  covered  either  with  numerous  rows  of  small  pointed  teeth,  or  with  a soi 
of  mosaic  flattened  molars,  which  sometimes  take  the  form  of  broad  bony  plates.  . 
is  remarkable  that  in  some  species  the  adult  males  possess  teeth  of  the  former  descrij 
tion,  whilst  the  young  males  and  the  females  are  furnished  with  grinding  teeth.  Tl 
skin  is  naked,  but  in  most  cases  beset  with  a considerable  number  of  spines,  or  thorn 
which  are  sometimes  scattered  over  the  surface  of  the  body,  sometimes  arranged  i 
rows,  especially  along  the  tail.  The  structure  of  these  spines  is  very  peculiar.  The 
consist  of  a sort  of  cartilaginous  cup  imbedded  in  the  skin,  from  the  concavity  of  whic 
springs  an  acute  spine  formed  entirely  of  dentine,  and  in  many  cases  exactl 
resembling  a true  tooth  in  its  structure.  They  are  of  very  various  sizes,  sometime 
mere  prickles,  whilst  in  other  cases  they  constitute  most  formidable  offensive  weapons 
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The  Rays  are  all  oviparous,  and  their  eggs  are  inclosed  in  brown,  leathery  capsules 
of  a quadrangular  form,  like  those  of  the  Dog-fishes,  and  furnished,  like  these,  with 
elongated  processes  at  their  angles.  They  arc  all  marine,  and  many  of  them  attain  a 
very  large  size.  Some  of  them,  in  fact,  acquire  almost  gigantic  proportions,  and 
weigh  several  hundredweights.  We  are  told  by  some  writers,  that  in  Marseilles  they 
may  occasionally  be  seen  so  large,  that  when  they  are  hung  from  tho  second  floor  of  a 
house  the  tail  will  still  touch  the  ground  ; and  there  is  a record  of  the  capture  of  a 
'isantic  Ray  on  the  coast  of  New  Jersey  which  required  the  united  efforts  of  six  oxen, 
,wo  horses,  and  two-and-twenty  men,  to  get  it  safely  landed  ! This  fish  was  described 
measuring  eighteen  feet  in  diameter,  and  its  weight  is  said  to  have  been  five  tons. 
Another  enormous  species  is  said  to  be  an  object  of  great  terror  to  the  pearl  divers,  as 
it  occasionally  passes  over  them,  and  holds  them  down  till  they  are  drowned ; but  the 
i'gree  of  dependence  to  be  placed  on  these  statements  is  very  doubtful.  Their  habits 
ire  very  predacious ; they  keep  close  to  the  bottom,  moving  about  with  a peculiar 
sliding  action  in  pursuit  of  the  small  fishes,  Mollusca  and  Crustacea,  which  constitute 


heir  ordinary  food. 

Divisions. — Professor  Muller  divides  the  Rays  into  six  families.  Of  these  the 
Rhinobatidce  appear  to  unite  the  characters  of  the  Sharks  and  Rays  in  the  greatest  degree, 
•esembling  the  former  in  the  general  conformation  of  the  body,  and  even  to  a great  extent 
n the  position  of  the  fins,  the  pectoral  fins  being  even  smaller  than  those  of  the  Angel 
sharks.  The  first  dorsal  fin  is  situated  above  the  ventrals ; the  caudal  is  well 
leveloped  and  unsymmetrical ; and  their  teeth  are  in  the  form  of  mosaic. 

The  fishes  of  this  family  inhabit  the  seas  of  most  parts  of  the  world,  but  none  have 
jeen  taken  on  the  British  coasts.  A Brazilian  species,  Rhinobatus  electricus,  is  said  to 
wssess  electrical  properties ; 

. )ut  this  statement  requires 
Confirmation.  The  most  sin- 
. pilar  form,  and  the  one  which 
exhibits  the  closest  resera - 
dance  to  the  Sharks,  is  the 
s law-fish  ( Pristis  antiquorum , 

Pig.  60),  which  has  been  as- 
ociated  with  the  Sharks  by 

ome  authors,  and  might,  perhaps,  be  regarded  with  justice  as  the  type  of  a distinct 
amily.  The  most  remarkable  character  presented  by  this  fish  consists  in  the  pro- 
• ongation  of  the  point  of  the  snout  into  a sword-like  organ,  which  is  armed  along  its 
rdges  with  strong,  tooth-like  spines.  With  this  formidable  weapon  the  Saw-fish 
' .ttacks  even  the  largest  Cetaceous  animals,  upon  which  it  often  inflicts  very  serious 
■ njuries.  The  true  teeth  are  very  small.  The  species  of  Saw-fish,  of  which  it  is 
irobable  there  are  several,  are  distributed  in  the  seas  of  most  parts  of  the  world ; but 
hey  rarely  approach  the  shores.  They  often  attain  a length  of  twelve  or  fifteen  feet. 

From  the  Rhinobatidre  we  pass  to  the  family  of  Torpedinidcc,  or  Electric  Rays, 
listinguished  by  their  rounded  smooth  bodies  and  by  the  possession  of  an  electrical 
ipparatus.  The  latter  is  disposed  in  two  masses,  one  on  each  side  of  the  skull,  occupy- 
mg  the  space  between  that  capsule  and  the  base  of  the  pectoral  fin.  It  is  composed  of  a 
multitude  of  perpendicular  gelatinous  columns,  separated  by  membranous  partitions, 
which  receive  an  immense  number  of  fine  nervous  threads,  derived  from  the  eighth  pair 
of  nerves  (fierti  vagi).  Nearly  twenty  species  of  this  siugular  family  are  known ; they 


Fig.  60. — Saw-fish  ( Pristis  antiquovnm). 
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inhabit  tho  seas  of  all  parts  of  the  world,  and  all  probably  possess  electrical  powers! 
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species  are  found  in  the  European  seas,  especially  in  the  Mediter! 

ranean,  and  one  or  two  of  these  havi 
occurred  on  the  British  coasts  ; buttherl 
appears  to  be  some  doubt  as  to  the  actual 
species  taken  by  our  fishermen.  Thl 
electrical  powers  of  the  Torpedo  werj 
well  known  to  the  ancients;  and  “al 
long  ago  as  the  time  of  Dioscorides  thl 
shock  communicated  by  this  fish  wal 
recommended  for  medical  purposes,  an| 
especially  for  pains  of  the  head;  an  | 
this  may  be  considered  as  the  earlies! 
record  of  the  application  of  electricit; 
to  medicine.  In  later  times  it  was  ap 
plied  to  the  cure  of  gout,  the  patien 
being  directed  to  keep  his  foot  on  th 
fish  until  the  numbness  extended  to  th 
knees.” — ( Yarrell .)  The  real  object  c 
the  electrical  powers  with  which  thl 
and  a few  other  fishes  are  endowed  3 
not  yet  very  clearly  ascertained;  anl 
we  can  only  judge  from  probability  tha| 
this  property  is  given  them  partly  fb| 
their  protection  from  danger,  and  parti] 
to  enable  them  to  obtain  food  ; and  thil 
latter  office  is  probably  one  of  great  imf 
portance  to  the  Torpedo,  which  is  exceed) 
ingly  slow  in  its  movements.  Mr.  Couc. 
also  thinks  that  the  electricity  of  thi 
animal  may  have  some  influence  upo: 
the  digestibility  of  the  animals  killed  b; 
it,  rendering  them  “ more  readily  dispose 
to  pass  into  a state  of  decomposition,  L 
which  condition  the  digestive  power 
more  speedily  and  effectually  act  upoi 


Fig.  61. — Anatomy  of  the  Torpedo.  The  anterior 
part  of  the  dorsal  skin  is  removed,  showing  the 
electrical  organs,  brain,  and  nerves. 


a,  brain  ; 6,  skin,  with  its  glands;  c,  eye,  with 
the  spiracle  behind  it ; d,  electrical  organ  ; e, 
branchiae  : /,  nerves  running  to  the  pectoral  fin ; 
ff,  spinal  chord  ; h,  branches  of  the  nervus  vagus 
passing  to  the  electrical  organ  ; ?,  lateral  nerve. 


them.”  He  adds,  “if  any  creature  more  than  others  might  seem  to  require  such: 
preparation  of  its  food,  it  is  the  Cramp-ray,  the  whole  canal  of  whose  intestine  is  nojl 

more  than  half  as  long  as  the  stomach.”  _ n , 

The  True  Rays,  or  Raiidce,  have  the  snout  more  or  less  pointed,  frequently  produced 
and  the  disc  formed  by  the  body  and  pectoral  fins  is  usually  of  a rbomboidal  tLui  e. 
tail  is  slender,  and  bears  two  small  dorsal  fins  near  the  extremity;  the  caudal  fin  is  als 
sometimes  present.  To  this  family  belong  all  the  best  known  species,  chiding  th 
Skates  and  Thomback  so  common  in  our  markets.  The  British  seas  are  inhabit*  L 
eight  or  nine  species,  several  of  which  are  very  common,  and  some  of  them  attain 

large  size  ; Pennant  mentions  a Skate  that  weighed  two  hundred  pounds. 

The  most  abundant  species  is  the  Thornback  {Raja  clavata,  Fig.  6'-) , aru  t i- 
the  Homelyn  Ray  {R.  maculata)  are  the  species  most  commonly  brought  to  the  Lon 
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market,  where  they  are  both  sold  as  Skate.  The  females  are  usually  denominated 
maids.  The  Sharp-nosed  Ray 
(Jt.  uxyrhynchus ) is  said  by  Mr. 

Yarrell  to  be  the  favourite  spe- 
cies with  the  French,  whose  boats 
frequently  visit  Plymouth  during 
Cent  to  purchase  Skate.  The 
3aiidie  are  exceedingly  voracious 
iniraals,  devouring  great  numbers 
>f  small  fishes,  Crustacea  and 
tfollusca;  and  the  strength 
Feir  jaws  is  so  great  that  they 
-rush  the  hard  shells  of  the  latter 
animals  without  difficulty.  They 
ire  taken  both  by  net  and  line  ; 
vhen  hooked,  some  of  them  strug- 
;le  violently. 

In  the  family  Tnjgonidce , or 
he  Sting  Rays,  the  tail  is  armed 
:nth  a long,  denticulated  spine, 

. mt  bears  no  dorsal  fin  ; the  pec- 
oral  fins  are  large,  and  unite  in 
font  of  the  head,  and  the  teeth 
je  of  small  size.  The  Sting  Ray 
s not  uncommon  in  the  Mediter- 
ranean; it  was  well  known  to 
he  ancients,  who  attributed  the 
nost  extraordinary  venomous 
lowers  to  its  spine,  which,  no 
Loubt,  from  its  barbed  structure, 

' nust  inflict  an  exceedingly  pain- 
til  wound.  It  seems  probable,  from  the  observations  of  some  writers,  that  this  spine 
3 deciduous,  as  specimens  have  been  seen  with  a second  small  spine  close  to  the  base 
f the  first.  The  spines  of  some  species  of  Trygonidse  are  often  used  by  the  natives  of 
avage  countries  to  form  barbed  spear  and  arrow  heads. 

According  to  Mr.  Couch,  the  common  Sting  Ray  {Trygon  pastinaca)  of  the  Medi- 
terranean, which  occurs  pretty  frequently  on  our  south  coast,  defends  itself  in  a 
uanner  that  “shows  its  consciousness  of  the  formidable  weapon  it  carries  on  its  tail. 

1 Yhen  seized  or  terrified,  its  habit  is  to  twist  its  long,  slender,  and  flexible  tail  round 
he  object  of  attack,  and,  with  the  serrated  spine,  tear  the  surface,  lacerating  it  in  a 
nanner  calculated  to  produce  violent  inflammation.”  It  is  also  said  occasionally  to 
■itrike  it3  prey  first  with  the  spine,  and  afterwards  to  secure  it  by  twisting  the  tail 
•ound  it.  Its  flesh  is  said  to  be  very  bad. 

Nearly  allied  to  the  Sting  Rays  is  the  curious  family  of  the  Cephalopteridce , which 
lgrce  with  the  former  in  having  the  jaws  armed  with  numerous  small  teeth,  and  the 
teil  with  a long,  barbed  spine;  but  differ  in  the  form  of  the  pectoral  fins,  and  in 
. aaving  a small  dorsal  fin.  The  head  in  these  fishes  prpjects  a little  beyond  the  ante- 
rior margin  of  the  pectoral  fins,  and  is  furnished  with  a pair  of  curious  little  tins, 


Fig.  62. — Thornback  (Raja  clavata). 
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which  stand  out  iu  front  of  it  like  horns.  The  pectoral  fins  are  very  wide  and  pointed 
An  enormous  species,  the  Cephaloptera  giorna , is  found  in  the  Mediterranean ; and  it 
seems  probable  that  if  there  be  any  truth  in  the  statements  already  referred  to 
regarding  the  gigantic  enemy  of  the  pearl  fishers,  the  Ray  in  question  would  belong 
to  this  group.  A specimen  of  a Cephaloptera  has  been  taken  upon  the  Irish  coast,  but  j 
Mr.  Tarrell  was  unable  to  determine  the  species;  it  measured  forty-five  inches  across 
the  pectoral  fins. 

The  Myliobatidcc,  or  Eagle  Rays,  resemble  the  preceding  fishes  in  most  of  thrir  I 
characters  ; they  arc,  however,  destitute  of  the  small  horn-like  fins  on  the  front  of  the  j 
head,  and  the  jaws  are  covered  with  broad  hexagonal  plates  instead  of  teeth.  The  l 
. tail,  like  that  of  the  Cephalopterida,  is  very  long  and  slender,  armed  with  a strong  j 
spine  and  furnished  with  a small  dorsal  fin,  and  the  pectorals  are  very  broad  and  do  i 
not  meet  in  front  of  the  head.  These  fishes  are  commonly  known  as  Eagle  Rays,  from  ; 
the  great  size  of  the  pectoral  fins,  which  present  a considerable  resemblance  to  a pair  I 
of  wings  ; they  are  also  called  Whip  Rays,  on  account  of  the  form  of  the  tail. 

The  Eagle  Ray  {Myliobatis  aquila ) is  not  uncommon  in  the  Mediterranean,  where  | 
the  wounds  inflicted  by  its  spine  are  so  much  dreaded  by  the  fishermen,  that  thev  i 
always  cut  off  the  tail  as  soon  as  the  fish  comes  within  reach.  Several  other  species  j 
are  found  in  the  seas  of  warm  climates. 

With  the  Rays  terminates  the  class  of  Fishes,  the  only  class  of  strictly  aquatic  j 
vertebrated  animals,  and  we  must  now  pass  to  a singular  group  which,  although  they  | 
possess  gills  at  some  period  of  their  existence,  always  subsequently  acquire  lungs,  and  I 
become  air-breathing  creatures.  These  are  the 

Class  II. — Batrachia. 

General  Characters. — The  singular  animals  forming  this  small  class  have  been, 
and  still  are,  included  under  the  Reptiles  by  many  naturalists.  They  appear,  however, 
to  possess  so  many  remarkable  characters,  that  they  may  very  justly  be  regarded  as 
constituting  a distinct  class,  approaching  the  Fishes  on  the  one  hand,  especially  during 
their  earlier  stages  of  development,  and,  on  the  other,  presenting  a considerable  resem- 
blance to  the  Reptiles  in  the  mature  forms  of  their  higher  species. 

The  class,  in  fact,  forms  a distinct  transition  from  the  strictly  aquatic  Fishes  to  the 
strictly  air-breathing  Reptiles  ; and,  as  might  be  expected  in  a group  of  this  nature, 
the  forms,  and  even  the  organization  of  the  animals  composing  it,  are  exceedingly 
various.  Thus  in  the  lower  orders,  which  approach  most  closely  to  the  preceding  class, 
we  meet  with  completely  fish-like  creatures,  possessing  permanent  branchiae,  and  in 
which  the  limbs  are  reduced  to  a rudimentary  condition,  and  the  tail  is  flattened  and 
surrounded  by  a fin  ; in  fact,  zoologists  are  still  divided  in  opinion  as  to  whether  one 
of  these  orders  should  be  referred  to  this  or  the  preceding  class.  With  the  exception  of 
a remarkable  order  of  apodal  terrestrial  animals,  we  find  that  as  we  advance  in  the  class 
the  limbs  are  gradually  more  and  more  developed,  and  fitted  more  especially  for  terres- 
trial progression ; many  of  the  higher  forms  are  capable  of  very  active  motion  on  the 
ground,  and  some  even  have  their  habitual  residence  in  trees. 

The  structure  of  the  skeleton  also  exhibits  great  differences.  The  spinal  column  in 
some  is  composed  of  a continuous  chorda  dorsalis , inclosed  in  a fibrous  sheath,  but 
furnished  with  bony  superior  and  inferior  arches  for  the  protection  of  the  spinal  cord 
and  principal  blood-vessels.  In  others  we  meet  with  a repetition  of  the  vertebral 
column  of  the  bony  fishes,  composed  of  separate  vertebrae,  of  which  the  bodies  contain 
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uble  conical  cavities ; whilst  in  the  highest  forms  the  vertebra  are  articulated  together 

• a sort  of  ball-and-socket  joint.  The  vertebra  are  usually  furnished  with  long 
insverso  processes,  which  appear  to  take  the  placo  of  ribs ; the  latter  are  deficient 
rougbout  the  whole  class.  The  development  of  the  skull  partakes  of  this  variable 
araeter. ' In  the  species  with  a chorda  dorsalis  the  skull  is  formed  of  a simple  cartila- 
ious  capsule,  with  which  the  chorda  is  completely  continuous ; and  the  only  indiea- 
ns  of  ossification  are  to  be  found  in  the  lateral  portions  of  the  occipital  bone.  In  the 
-her  forms  the  skull  is  completely  ossified ; it  is  always  of  a broad  and  flattened 
•ni,  with  enormously  large  orbits,  and  possesses  one  constant  character,  which  enables 
to  distinguish  readily  between  the  skull  of  a Batrachian  and  that  of  a true  Reptile  ; 
j occipital  bone  is  always  furnished  with  two  lateral  condyles,  which  fit  into  corres- 
ading  sockets  in  the  first  vertebra  of  the  neck.  The  bones  of  the  upper  jaw  and 
ate  form  a broad  arch,  which  is  always  firmly  attached  to  the  skull ; the  maxillary 
I intermaxillary  bones  assist  in  the  formation  of  the  edge  of  the  mouth,  and  both 
ise  and  the  palatine  bones  are  usually  furnished  with  teeth.  The  lower  jaw  is 
. iculated  to  a bony  process,  which  usually  projects  more  or  less  backwards  from  its 

nt  of  attachment  to  the  skull,  so  that  the  opening  of  the  mouth  may  not  unfrequently 
:end  beyond  the  base  of  the  skull.  The  hyoid  bone  is  generally  of  considerable  size, 
1 in  many  cases  gives  attachment  to  a series  of  branchial  arches,  which,  however, 
ely  reach  the  skull,  and  in  the  higher  forms  are  reduced  to  a rudimentary  condition. 
Very  few  of  the  Batrachia  are  quite  destitute  of  limbs,  but  several  possess  only  a 
gle  pair.  In  the  most  fish-like  forms  the  anterior  limbs  are  attached,  as  in  the  fishes, 

. the  back  of  the  skull ; but  in  all  the  others  the  scapular  arch  is  distinct.  The 
jeture  of  the  pelvic  arch,  and  the  development  of  the  moveable  bones  of  the  limbs, 

. ies  greatly  in  the  different  orders  into  which  the  class  is  divided ; but  as  their 
difications  will  be  described  in  characterising  those  groups,  it  will  be  unnecessary  to 
ell  further  upon  them  here. 

In  the  majority  of  the  Batrachia  the  skin  is  smooth  and  naked.  It  is  composed  of 
loft  corium,  which  usually  lies  loosely  about  the  body,  and  is  covered  by  a thin 
i ourless  epidermis;  it  frequently  contains  numerous  glandular  organs,  which  secrete 
i acrid  fluid  of  a disagreeable  odour.  A few  species  are  covered  with  minute  horny 

* les,  resembling  those  of  the  bopy  fishes  in  their  structure  and  arrangement,  and 
ie  have  larger  scales  of  a peculiar  composite  nature,  which  have  been  regarded  as 
logous  with  those  of  the  Ganoid  fishes. 

In  the  development  of  the  nervous  system  and  the  organs  of  the  senses,  the  Batrachia, 

. a class,  exhibit  a slight  advance  upon  the  Fishes ; and  the  cerebral  hemispheres 
erally  constitute  the  greater  part  of  the  brain.  The  nasal  cavities  are  separated  by 
artition,  and  always  open  into  the  mouth.  The  eyes  are  sometimes  rudimentary, 
1 even  concealed  beneath  the  skin ; but  in  most  of  these  animals  the  organs  of 
bt  are  well  formed.  In  the  Frogs  they  are  exceedingly  moveable,  protected  by 
dids,  and  furnished  with  a nictitating  membrane.  In  most  of  the  tailed  Batrachia 
ear  exhibits  but  little  advance  from  the  condition  of  that  organ  in  Fishes  ; but  in 
Frogs  it  has  an  external  opening,  furnished  with  a tympanic  membrane,  and  the 
i vrinth  consists  of  three  semicircular  canals  and  a sac,  which  is  filled  with  micro- 
| pic  calcareous  crystals. 

'The  mouth  in  these  animals  is  always  of  large  size,  and  almost  always  armed  with 
all  conical  teeth.  In  a few  species  the  jaws  are  unarmed,  and  in  others  the  teeth 
in  the  form  of  small  perpendicular  plates.  The  tongue  is  usually  of  largo  size,  and 
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is  often  capable  of  being  protruded  from  the  mouth  to  a considerable  distance,  when  it  is 
employed  in  the  capture  of  insects.  The  intestinal  canal  is  short ; the  liver  is  large,  and 
usually  divided  into  two  lobes ; the  gall  bladder,  pancreas,  and  spleen  are  always  present. 

The  structure  of  the  respiratory  organs  indicates  more  clearly  than  any  other  part 
of  their  organization  the  intermediate  nature  of  these  animals.  They  all  possess  lungs ; 
but  during  their  young  or  larval  condition  they  are  always  furnished  with  branchiae, 
and  these,  in  many  instances,  are  persistent  throughout  the  life  of  the  animal.  The 
form  and  arrangement  of  the  branchial  organs  will  he  described  hereafter.  The  heart  is 
composed  of  three  chambers,  a single  muscular  ventricle,  and  two  membranous  auricles ; 
but  in  some  species  the  partition  between  the  latter  is  imperfect.  The  arterial  bulb  is 
surrounded  by  a distinct  muscular  coat,  as  in  the  Ganoid  and  Selachian  fishes  ; and  from 
the  continuation  of  this  the  arteries  running  to  the  branchiae  and  lungs  are  given  off. 

The  Batrachia  are  all  strictly  oviparous  animals,  although  in  some  species  the  eggs 
are  retained  in  or  upon  the  body  of  the  parent  until  the  young  have  attained  a certain 
degree  of  development.  As  a general  rule,  the  ova  are  impregnated  by  the  male  at  the 
moment  of  their  leaving  the  abdomen  of  the  female  ; the  eggs  are  united  by  a glutinous 
matter  into  masses  or  long  chains,  which  may  be  constantly  seen  floating  in  the  waters 
frequented  by  these  animals. 

The  development  of  the  young  exhibits  many  points  of  great  interest.  On  leaving 
the  egg,  the  young  animals  are  very  different  in  form  from  their  parents,  and  they 

undergo  a considerable  series  of  transforma- 
tions before  arriving  at  their  final  form.  In 
their  earliest  stage  (Fig.  63,  a)  they  are  well 
known  as  tadpoles — little,  fish- like  creatures 
with  broad  heads,  followed  immediately  by  a 
sac-like  belly,  and  terminating  posteriorly 
in  a long  compressed  tail.  The  mouth  is 
placed  at  the  lower  part  of  the  front  of 
the  head,  and  is  furnished  with  a pair  of 
horny  jaws,  with  which  the  little  creatures 
feed  upon  the  animalcula  which  form  its 
nourishment.  'Whilst  still  very  young,  the 
tadpole  is  furnished  with  external  gills; 
these  soon  disappear  in  the  young  of  the 
frog,  but  in  the  tadpoles  of  the  newts  they 
remain  for  some  time,  and  acquire  a con- 
siderable size  (Fig.  7).  As  the  tadpole  in- 
creases in  size,  the  tail  acquires  greater 
breadth,  and  by  degrees  the  limbs  burst 
forth.  It  is  remarkable  that  in  the  frogs 
the  hinder  legs  are  the  first  to  make  their 
appearance  (Fig.  63,  b ),  whilst  in  the  newts 


Fig.  63. — Development  of  the  Frog. 


a,  Tadpole  in  its  first  stage  ; b,  with  hind  legs;  -- 

c,  with  two  pairs  of  legs  and  well-developed  the  fore-legs  precede  the  posterior  pair, 


In 


tail ; d,  young  Frog,  with  the  remains  of  - tadpole  0f  the  frog  the  hind-legs  gene- 
the  tail ; e,  when  completely  developed.  1 

rally  appear  some  little  time  before  tne 

others,  and  even  after  the  fore-limbs  have  been  developed  the  tail  still  continues  to 

be  the  principal  organ  of  motion  (c) ; but  when  these  arc  fully  formed,  the  large  ta 

gradually  disappears,  and  even  before  it  has  quite  gone  the  young  fl  ogs  often  quit 
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Fig’.  64. — Breathing  Apparatus  of  the  Larva  of  a Salamander. 
a,  the  arterial  bulb,  giving  rise  to  three  pairs  of  branchial  arteries,  nb ; 6 1,  2,3, 
the  three  pairs  of  branchiae  ; t,  arteries  running  to  the  head,  formed  from  the 
first  branchial  vein  ; c,  vessel  formed  by  the  union  of  the  two  hinder  branchial 
veins,  and  uniting  with  that  of  the  other  side  to  form  the  aorta,  av  ; ap,  rudimen- 
tary pulmonary  artery ; 1,2,3,  branches  uniting  the  branchial  arteries  and  veins. 


water  [du  and 
the  remainder 
of  the  useless 
appendage  is 
get  rid  of  after- 
wards (e).  In 
the  newts  and 
the  other  tailed 
Batrachia,  the 
process  is  very 
similar,  except 
.that  the  tail  is 
not  cast  off.  But 
during  the  pro- 
gress of  these 

external  changes,  modifications  of  a not  less  important  character  are  taking  place  in  the 
t internal  organs.  The  bran- 

chial apparatus  at  first 
exhibits  the  arrangement 
shown  in  Figure  64,  in 
which  the  circulation  goes 
on  exactly  as  in  the 
fishes.  Thus  the  blood, 
!l  driven  from  the  arterial 
bulb  through  the  bran- 
chim,  is  again  collected  in 
the  branchial  veins,  of 
which  two  pairs  assist  in 

the  formation  of  the  great 
Fig.  63.— The  Vessels  of  the  same  Larva,  after  the  commencement  , r tp  unf]v  whilat 
of  aerial  respiration.  The  letters  have  the  same  meaning  as  in  aorta  oi  tne  Doay,  wnint 

the  preceding  figure.  the  other  pair  is  distri- 

buted in  the  head.  The  pulmonary  arteries  first  make  their  appearance  in  a very 
: rudimentary  form,  springing  from  the  bran- 
chial vessels  ; but  as  the  lungs  are  developed, 
and  the  aerial  respiration  commences,  they 
’ rapidly  increase  in  size,  whilst  the  branchiae 
contract  in  the  same  proportion.  This  con- 
dition of  the  respiratory  apparatus  is  shown 
in  Fig.  65,  which  may  also  be  considered  to 
represent  the  state  of  these  organs  in  the 
Batrachia  with  persistent  branchiae.  In  the 
strictly  air-breathing  species,  however,  the 
change  goes  still  further — the  branches 
(1,  2,  3)  uniting  the  branchial  arteries  ac- 
quire a much  greater  development,  and  gra- 
dually divert  more  and  more  of  the  blood 
from  the  branchiae,  which  quickly  disappear 

altogether  (Fig.  66) ; the  anterior  branchial  Fig.  66.— The  Vessels  in  the  Perfect  Animal. 
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arches  then  become  converted  into  the  arteries  for  the  head  and  eyes,  the  second  pair 
go  to  form  the  aorta,  whilst  the  place  of  the  third  is  taken  by  the  preliminary  arteries 
by  the  agency  of  which  the  whole  business  of  respiration  is  now  carried  on. 

The  Batrachia  are  essentially  inhabitants  of  the  warmer  countries  of  the  earth  ; ' 
they  abound  particularly  in  the  tropical  zones.  Although  they  are  by  no  means  i 
confined  to  the  water,  they  are  always  found  in  damp  places,  as  moisture  appears  to 
be  absolutely  necessary  for  their  existence.  The  larvae  feed  entirely  upon  animal- 
| cula ; but  the  mature  animals  derive  their  subsistence  principally  from  insects  and 
worms,  in  the  capture  of  which  they  often  display  great  agility.  In  temperate 
climates  they  pass  the  winter  in  a torpid  state,  buried  in  the  mud  of  ponds  and  ditches,  ’ 
without  food  or  air  ; but  under  other  circumstances  the  access  of  air  must  certainly 
be  necessary,  and  the  accounts  which  have  repeatedly  been  given  of  the  occurrence 
of  toads  in  the  heart  of  a solid  block  of  stone,  must  always  be  received  with  some  i 
little  allowance  for  the  surprise  which  would  naturally  be  created  by  the  sudden 
appearance  of  the  creature  in  an  unexpected  situation,  such  as  the  inside  of  a tree,  or 
of  an  apparently  solid  stone.  It  is  well  known  that,  under  favourable  circumstances  of 
air  and  moisture,  the  Toads  will  live  for  months  without  food,  so  that  if  those  two 
grand  requisites  be  granted,  we  may  account  for  the  most  surprising  of  these  cases  i 
without  much  difficulty. 

Divisions. — The  class  Batrachia  may  be  readily  divided  into  five  very  distinct 
orders — namely,  the  Zepidota,  with  a fish-like  scaly  body,  four  simple  limbs,  and  per- 
manent gills ; the  Apoda,  with  a vermiform  body  and  no  legs ; the  Amphipneusta , 
with  naked  skin,  two  or  four  legs,  and  permanent  gills ; the  Urodela,  breathing  by 
lungs  alone,  and  retaining  the  tail  in  the  perfect  state  ; and  the  Anoura,  in  which  the 
tail  is  wanting  in  the  fully  developed  animal. 

Order  I. — Lepidota. 

This  order  includes  only  three  singular  animals,  which  have  been  placed  by 
different  observers  alternately  amongst  the  Fishes  and  the  Batrachia  ; and  it  must  be 
confessed  that  the  claims  of  the  two  groups  are  so  nearly  balanced  that  it  depends 
entirely  upon  the  stress  that  may  be  laid  upon  different  characters,  under  which  class 
it  shall  be  placed.  The  body  is  completely  fish-like  in  its  form,  covered  with  rounded 
scales,  laid  over  one  another  exactly  like  fish  scales ; and  immediately  behind  the  head 
there  is  a small  branchial  aperture.  The  limbs  are  simple  styliform  organs,  the  anterior 
pair,  like  the  pectoral  fins  of  a fish,  being  attached  to  the  hack  of  the  head,  and  the  fin 
that  runs  round  the  posterior  extremity  of  the  body  is  supported  by  a series  of  horny 
rays.  The  scales  with  which  the  body  is  covered  are  of  a peculiar  structure ; they 
appear  to  be  composed  of  numerous  small  mosaic-like  pieces.  The  skeleton  consists 
of  a continuous  chorda , with  bony  arches,  and  the  skull  is  cartilaginous,  with  a few 
bony  plates.  The  teeth  are  in  the  form  of  perpendicular  cutting  plates.  The  branchiae 
are  attached  to  three  complete  arches,  between  which  there  is  a similar  number  of 
slits  opening  into  the  pharynx,  and  there  are  also  two  other  arches  which  bear  no 
branchial  laminae. 

The  nasal  cavities  open  into  the  mouth,  and  an  opening  into  the  pharynx  leads  to 
a pair  of  cellular  lungs,  which  receive  venous  blood  from  the  heart,  and  return  it,  when 
| arterialized,  into  the  aorta.  These  characters  appear  to  prove  that  the  animals  of  this 
I order  belong  rather  to  the  Batrachia  than  to  the  Fishes,  especially  as  the  auricle  of 
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the  heart,  is  distinctly  separated  into  two  chambers,  although  tho  partition  between 
them  is  imperfect.  Another  important  cha- 
racter is  that  one  species,  at  least,  possesses 
external  branchiae  in  tho  perfect  state,  a 
structure  which  does  not  occur  in  any  Fish. 

Three  species  of  this  curious  order  are 
-already  known  ; they  are  found  in  the  fresh 
waters  of  the  hot  regions  of  South  America 
md  Africa.  Tho  South  American  species 
'Lepidosiren  paradoxa,  Fig.  67)  is  between 
two  and  three  feet  in  length;  and  another 
species  (the  L.  annectens),  of  about  a foot 
.ong,  is  found  in  the  Gambia.  During  the 
Iry  season  these  creatures  bury  themselves 

n the  mud ; and  one  of  them  is  said  to  make  FiS-  67-— Lepidosiren  paradoxa. 

tself  a sort  of  nest  in  which  to  pass  the  period  of  torpidity.  In  these  burrows  they 
await  the  return  of  the  wet  season,  which  recalls  them  to  their  aquatic  life.  The 
Jambian  species  is  said  to  pass  nine  months  of  the  year  in  this  torpid  state. 


Order  II. — Apoda. 

The  animals  belonging  to  this  order  also  present  such  anomalous  characters,  that 
naturalists  have  long  been  doubtful  whether  they  should  be  placed  amongst  the  Batra- 
:hia,  or  with  the  Snakes  amongst  the  Reptiles.  In  the  form  of  the  body  they  closely 
esemble  large  earthworms  ; they  are  totally  destitute  of  limbs,  and  covered  with  a 
-oft,  viscous  skin,  which  is  annulated  and  wrinkled,  and  contains  numerous  minute 
lorny  scales,  exactly  resembling  those  of  Fishes.  The  mouth  is  of  moderate  size  ; the 
yes  very  small,  and  sometimes  entirely  wanting ; and  the  anus  is  situated  at  the 
t under  extremity  of  the  body,  without  the  least  indication  of  a tail. 

For  many  years  great  difficulty  was  experienced  in  assigning  a place  to  these  curious 
reatures,  as  it  was  not  known  whether  they  passed  through  any  metamorphosis ; and 
■ hey  were  accordingly  arranged  by  Cuvier,  and  many  other  zoologists,  amongst  the 
Serpents.  It  is  found,  however,  that  in  the  young  state  there  is  an  aperture  in  the 
ide  of  the  neck,  which  leads  down  to  a system  of  branchiae. 

The  Apodal  Batrachia  form  a single  family,  the  Cceciliidce,  so  called  in  consequence 
’ >f  the  minute  size  and  occasional  absence  of  the  eyes.  They  live  in  the  tropical 
cgions  of  both  hemispheres,  where  they  burrow  in  marshy  ground,  like  earthworms, 
n pursuit  of  the  larvae  of  insects,  upon  which  they  feed.  The  species  generally  mea- 
; ure  from  one  to  two  feet  in  length  ; but  Cuvier  states  that  he  possessed  the  skeleton  of 
i Cacilia  which  was  more  than  six  feet  in  length,  and  contained  two  hundred  and 
- wenty-five  vertebrae. 


Order  III. — Amfhipneusta. 


General  Characters. — This  and  the  following  order  agree  in  having  the  skin 
perfectly  naked,  the  body  elongated  and  produced  behind  into  a permanent  tail,  and 
he  limbs  more  or  less  developed. 

The  Amphipnemta  are  distinguished  principally  by  the  permanent  nature  of  the 
tranchial  organs  (Fig.  68),  which  project  from  the  sideB  of  the  neck  during  the  whole 
ife  of  the  animal.  The  lungs,  although  existing,  are  in  a comparatively  rudimentary 
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state,  and  there  can  he  no  doubt  that  the  respiration  of  these  animals  is  essentially 
aquatic.  The  eyes  are  always  small,  sometimes  completely  concealed  beneath  the 

skin,  but  never  furnished  with  eyelids; 
the  legs  are  small  and  weak,  sometimes 
only  two  in  number,  and  terminated  by 
rudimentary  toes. 

Divisions. — These  singular  animals, 
which  are  generally  of  small  size,  are  divi- 
sible into  two  families,  the  Proteiclce  and  the 
Sirenidce.  The  former  have  a compressed 
tail,  large  branchiae,  and  four  legs.  Of  these 
the  best  known  is  the  Proteus,  or  Hypochthon 
anguinus , an  extraordinary  creature  which  is  only  found  in  the  subterranean  waters 
of  some  caves  in  the  south  of  Europe  (Carinthia  and  some  other  parts  of  the  Austrian 
dominions).  It  is  about  a foot  long,  and  sometimes  nearly  three  quarters  of  an  inch 
in  diameter.  It  is  of  a pale  flesh  colour,  or  perfectly  white,  with  the  exception  of  the 
three  pairs  of  branchial  tufts,  which  are  of  a fine  bright  crimson ; the  body  is  cylin- 
drical, and  a good  deal  longer  than  the  tail,  which  is  broad,  and  much  compressed. 
The  legs  are  very  weak,  and  the  anterior  pair  terminate  in  three  toes,  the  posterior  in 
two.  Although  apparently  a weak  and  sluggish  animal  the  Proteus  swims  with 
considerable  ease,  with  a leech-like  undulation  of  the  body,  and  like  the  Zepidosiren, 
it  is  said  to  bury  itself  in  the  mud  at  the  bottom  of  its  place  of  abode  when  the  water 
happens  to  diy  up. 

Several  species  of  this  group  are  found  in  different  parts  of  America  ; of  these,  one 
of  the  most  remarkable  is  the  Axolotl  ( Siredon  pisciforme,  Fig.  68),  which  inhabits  the 
lake  surrounding  the  city  of  Mexico,  where  it  attains  a length  of  ten  or  fifteen  inches, 
and  is  esteemed  a great  luxury.  At  the  time  of  the  invasion  of  Mexico  by  Cortez,  it 
was  so  plentiful  in  the  lake  that  he  is  said  to  have  fed  his  army  upon  it  for  some  time; 
and  Mr.  Bullock,  in  his  account  of  his  residence  in  Mexico,  states  he  saw  it  in  thousands 
exposed  for  sale  in  one  of  the  markets.  The  Axolotl  is  of  a brown  or  grayish  colour, 
spotted  with  black ; the  fore  feet  have  four  and  the  hind  ones  five  toes ; on  each  side 
of  the  neck  there  is  a very  large  aperture,  within  which  are  branchial  arches  ; but  the 
projecting  branched  gills  are  attached  to  the  opercula,  or  flaps,  which  close  these 
orifices.  The  largest  species  appear  to  belong  to  the  genus  Menobranclius,  of  which 
one,  the  M.  lateralis,  which  is  found  in  the  great  North  American  lakes,  attains  a 
length  of  from  two  to  three  feet. 

The  Sirenidce  have  only  the  two  anterior  legs  ; the  body  is  elongated,  and  somewhat 
cylindrical,  and  the  branchial  tufts  small.  They  have  no  operculum. 

The  best  known  species  is  the  Siren  lacertina,  which  inhabits  the  marshy  rice- 
grounds  of  Carolina.  It  is  of  an  eel-like  form,  and  occasionally  measures  as  much  as 
three  feet  in  length.  The  feet  are  small,  and  furnished  with  four  toes,  and  the  tail 
is  compressed  so  as  to  form  a sort  of  blunt  fin.  The  Siren  lacertina  generally  keeps  in 
the  mud  and  muddy  water  of  the  rice  swamps,  but  is  said  occasionally  to  come  upon 
land;  it  feeds  upon  worms  and  insects.  Its  original  discoverer,  Dr.  Garden,  who 
furnished  Linnaeus  with  specimens,  accompanied  them  with  some  wonderful  stories 
relating  to  its  supposed  habits.  He  stated  that  the  Siren  fed  habitually  on  serpents, 
and  that  it  had  a sort  of  singing  voice.  . From  the  latter  circumstance  Linnaeus  gave 
the  name  of  Siren  to  the  genus.  Dr.  Garden’s  statements  have,  however,  been  denied 


Fig.  68. — Axolotl  ( Siredon  pisciforme). 
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Several  smaller  species  are  also  found  in  different  parts  of 


bv  subsequent  observers, 
the  United  States. 

Order  IY. — Urodela. 

General  Characters. — The  Urodela,  in  the  general  form  of  the  body,  frequently 
present  a close  resemblance  to  the  Lizards,  with  which  they  were  arranged  by 
Linnaeus  and  the  older  naturalists.  They  have  a persistent  tail,  four  limbs,  which  are 
sometimes  very  small,  and  occasionally  the  toes  are  furnished  with  claws.  There  are 
no  external  branchiae,  and  the  lungs  are  well  developed  ; but  in  a few  species  there  is 
i branchial  aperture  on  each  side  of  the  neck,  within  which  are  the  branchial  arches, 
with  their  laminae.  The  skin  is  either  quite  smooth  or  covered  with  warty  prominences  ; 
it  is  usually  furnished  with  numerous  glands,  which  secrete  an  acrid,  viscid  fluid, 
und  this  has  no  doubt  obtained  for  these  animals  the  reputation  for  venom  which 
many  of  them  enjoy. 

Divisions. — The  Urodela  form  two  great  families.  In  the  Amphuimiche  the  limbs 
. are  of  very  small  size  ; the  neck  has  usually  a branchial  aperture  on  each  side  ; and 
the  eyes  are  minute  and  destitute  of  eyelids.  These  animals  are  generally  of  large 
size,  the  Amphiuma  tridactylum  attaining  a length  of  three  feet.  Like  the  Sirenidae, 
i which  they  a good  deal  resemble  in  form,  they  are  particularly  partial  to  the  mud  of 
shallow  waters.  Most  of  them  inhabit  the  United  States  of  America. 

The  Salamandridce,  the  only  family  of  tailed  Batrachia  of  which  examples  occur  in 
our  own  country,  is  distinguished  from  the  preceding  family  by  the  total  absence  of  all 
traces  of  a branchial  apparatus  after  the  animals  have  attained  their  mature  form,  and 
. also  by  the  structure  of  the  eyes,  which  are  very  prominent,  and  protected  by  eyelids. 

This  family  is  divisible  into  two  very  distinct  groups  or  sub-families — namely,  the 
' Tritons,  or  Aquatic  Salamanders,  in  which  the  tail  is  much  compressed,  and  which 
•frequently  visit  the  water  ; their  reproduction  is  oviparous,  their  eggs  producing  tadpole- 
like larvae  (Fig.  7),  which  gradually  acquire  the  form  of  their  parents,  after  swimming 
about  for  some  time  in  the  water,  respiring  by  means  of  gills ; — and  the  Salamandrce,  or 
Land  Salamanders,  which  have  a cylindrical  tail,  and  live  on  land  in  damp  places, 
producing  their  young  alive. 

These  divisions  into  terrestrial  and  aquatic  species  must  not,  however,  be  received 
in  the  strictest  sense,  as  it  appears,  from  the  observations  of  Mr.  Higginbottom  upon 
our  British  Tritons,  that  these  little  animals  really  pass  a great  part  of  their  time  on 
land,  and  only  visit  the  water  during  the  breeding  season.  Mr.  Higginbottom  also 
states  that  the  Tritons  do  not  breed  until  they  are  fully  three  years  old,  and  that  the 
interval  between  their  quitting  the  tadpole  state,  and  retiring  to  the  water  for  the 
purpose  of  breeding,  is  entirely  spent  on  the  ground.  During  this  period,  the  young 
Tritons  conceal  themselves  for  the  winter  in  solitary  holes,  often  at  a considerable 
depth  in  the  ground ; but  the  full-grown  ones  frequently  collect  together  into  a mass  as 
large  as  a cricket-ball,  and  thus  hybemate  in  company.  At  the  approach  of  the 

breeding-season,  which  commences 
in  March  or  April,  the  Tritons  begin 
^ to  acquire  peculiar  appendages,  con- 

W-— - yi  sisting  principally  of  a fin-like  crest 

jfiU/  ^■0’,,)  running  along  the  back  and  tail 

(Fig-  69),  and  some  similar  mem- 
Fig.  G9.— Triton.  branous  appendages  to  tho  toes. 

YTicn  in  the  water  they  arc  exceedingly  voracious,  devouring  almost  all  small  aquatic 
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animals,  and  not  even  sparing  the  Tadpoles  of  their  own  species.  These  are  generah^! 
excluded  about  the  month  of  Juno  or  July  ; and  in  the  course  of  July  or  August  the  old  ^ 
Tritons  quit  the  water,  and  again  betake  themselves  to  a terrestrial  existence,  whilst 
the  Tadpoles,  according  to  Mr.  Higginbottom,  remain  for  the  most  part  without 
much  change  until  the  following  spring,  when  they  acquire  legs,  and  are  enabled  to 
quit  the  water. 

The  species  of  Triton  are  very  difficult  to  distinguish,  as  it  appears  that  the  cha- 
racters of  the  same  species  vary  greatly  in  accordance  with  sex  and  age the  crests 

and  other  appendages  which  make  their  appearance  during  the  breeding  season,  having  I' 
been  particularly  fertile  sources  of  confusion.  It  appears,  however,  that  we  possess  at  : 
least  two  distinct  species,  of  which  the  larger,  Triton  palustris,  measures,  when  full- 
grown,  about  six  inches  in  length  ; whilst  the  smaller  and  commoner  one,  T.  aquaticus, 
is  only  a little  more  than  half  that  length.  Both  these  species  may  be  found  commonly  j 
in  ponds  and  ditches  during  the  spring  and  summer  months  ; the  former  is  of  a very 
dark  brown  above,  with  the  sides  mottled  with  white,  and  bright  orange  beneath, 
spotted  with  black.  The  colours  of  the  smaller  species  are  somewhat  similar  to  those  1 
of  the  preceding,  hut  are  generally  paler.  Their  tenacity  of  life  is  most  wonderful; 
they  may  be  mutilated  in  various  ways,  and  will  reproduce  the  lost  members,  as  proved  | 
by  the  experiments  of  Bonnet  and  Spallanzani.  According  to  the  testimony  of  other 
observers,  moreover,  they  may  be  frozen  hard  in  the  centre  of  a lump  of  ice,  and  recover 
their  former  activity  as  soon  as  they  are  thawed,  even  although  they  may  have  been  in  : 
this  close  prison  for  some  time. 

When  depositing  their  ova  they  inclose  them  veiy  carefully  in  the  leaves  of  j 
aquatic  plants,  apparently  in  order  to  prevent  the  too  free  access  of  the  water,  which 
would  cause  the  young  to  he  developed  too  rapidly,  and  no  doubt  lead  to  their 
destruction. 

The  terrestrial  species,  or  True  Salamanders,  have  a rounded  tail ; and  the  young,  ' 
instead  of  being  developed  in  the  water,  are  retained  within  an  enlarged  part  of  the 
oviduct,  where  they  pass  through  the  first  part  of  their  metamorphoses  in  an  albuminous 
fluid.  The  Salamanders  have  a large  gland  behind  the  ear,  which  secretes  a yellow 
matter  ; and  small  glands  of  a similar  nature  are  scattered  through  the  skin.  The  j 
matter  thus  secreted  is  so  abundant,  that  it  was  long  a vulgar  superstition  that  the 
Salamander,  if  put  upon  a fire,  immediately  discharged  a quantity  of  water,  sufficient 
to  put  the  fire  out ; and  many  of  these  unfortunate  Amphibia  have  no  doubt  been  1 
sacrificed  in  consequence  of  this  belief.  The  Salamanders  are  generally  of  small  size; 
none  are  found  in  this  country,  but  several  occur  on  the  continent.  They  rarely  i 
exceed  six  inches  in  length. 

. * \p  : 

Order  Y. — Anura. 

# 

General  Characters. — The  general  form  of  the  animals  included  in  this  order, 
of  which  the  well-known  Frog  may  he  taken  as  the  type,  is  shorter  and  broader  than 
that  of  any  of  the  preceding  groups,  and  the  tail  is  entirely  wanting.  The  head  is 
broad,  and  the  opening  of  the  mouth  very  large.  The  limbs  are  of  unequal  length, 
the  hinder  pair  being  usually  much  longer  than  the  anterior,  supplied  with  powerful 
muscles,  and  fitted  to  enable  the  animals  to  perform  considerable  springs.  The  skin 
is  quite  naked,  smooth,  and  extremely  dilatable  ; in  many  cases  it  is  furnished  with  a 
great  number  of  glands,  which  secrete  an  acrid  liquid. 
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The  organs  of  the  senses  always  exhibit  a much  greater  degree  of  perfection  than 
in  the  preceding  groups  ; the  eyes  are  almost  always  of  very  large  size,  prominent,  but 
retractile,  and  furnished  with  a pair  of  eyelids,  of  which  the  lower  one  is  large  enough 
to  cover  nearly  the  whole  of  the  eye.  The  external  ear  is  situated  immediately  behind 
the  eye,  and  the  internal  portions  of  the  auditory  organ  present  a much  greater 
perfection  of  organization  than  in  any  of  tho  preceding  vertebrata. 

The  upper  jaw  is  usually  armed  with  small,  hooked  teeth,  and  similar  teeth  are 
occasionally  distributed  in  the  lower  jaw  and  palatine  bone.  The  tongue  is  some- 
times wanting,  but  is  generally  of  large  size,  filling  up  nearly  the  whole  space 
between  the  two  sides  of  the  lower  jaw.  It  is  usually  fixed  to  the  front  of  the  mouth, 
so  that  its  hinder  part  is  quite  free,  and  can  be  pushed  out  of  the  mouth  to  a consider- 
able extent,  and  employed  in  the  capture  of  prey. 

The  fore  legs  are  usually  terminated  by  four  free  toes,  which  are  of  nearly  equal 
length ; the  hind  legs  generally  have  five  toes,  more  or  less  united  by  a membrane, 
and  of  unequal  length,  the  innermost  being  hv  far  the  shortest,  and  the  fourth  usually 
the  longest. 

• The  spinal  column  of  the  Anura  is  very  short,  consisting,  as  a general  rule,  only  of 
eight  vertebra; ; it  is  terminated  posteriorly  by  a long  slender  bone,  which  runs  down 
the  middle  of  the  elongated  opening  of  the  pelvis  ; the  latter  is  composed  of  two  very 
long  parallel  bones,  which  lie  in  the  same  direction  as  the  axis  of  the  spine.  The 
thighs  are  articulated  at  the  extremity  of  this  pelvis. 

The  habits  of  these  animals  are  very  various.  Many  of  them  live  habitually  in 
the  water,  whilst  others  only  visit  that  element  for  the  purpose  of  depositing  their  ova, 
which  give  origin  to  tailed  Tadpoles,  the  development  of  which  has  already  been 
described  (page  358).  Of  the  species  which  only  visit  the  water  occasionally  in  this 
manner,  some  live  constantly  on  the  ground  in  moist  places,  or  hide  themselves  uhder 
stones,  and  come  out  in  search  of  food  generally  in  the  evening,  whilst  others  pursue 
their  insect  prey  upon  the 
trees  and  bushes,  the  ex- 
tremities of  their  toes 
being  furnished  with  ad- 
hesive organs,  which 
enable  them  to  climb 
| about  with  great  ease  and 
security. 

Divisions. — This  or- 
der, including  the  well- 
known  Frogs  and  Toads, 
is  divisible  into  three  dis- 
tinct and  well-marked 
families.  Of  these,  the 
f Pipidte  are  distinguished 
by  tho  atncnce  of  the  **  *“*  (»*• '‘“"—I- 

tongue ; the  tympanum  of  the  ear  is  concealed,  the  head  is  triangular,  and  the  small 
eyes  are  placed  low  down  towards  the  mouth.  The  body  is  broad  and  thick,  and  the 
hind  legs  exceedingly  large  and  powerful,  the  toes  being  completely  united  by  an 
■ ample  membrane. 

In  the  typical  genus  Pipa  the  teeth  are  wanting,  whilst  in  Dactylethra,  which  is 
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also  distinguished  by  having  hoof-like  claws  on  some  of  the  toes  of  the  hind  feet,  th|| 
upper  jaw  is  armed  with  small  pointed  teeth. 

The  Pipa  americana , or  Surinam  Toad  (Fig.  70),  belonging  to  this  family  has  loni| 
been  known  as  affording  an  example  of  a most  remarkable  and  anomalous  mode  oj)  i 
reproduction.  At  the  breeding  season  the  back  of  the  female  exhibits  a number  of  i 
singular  pits,  each  of  which  receives  an  egg,  and  the  young  animal,  which,  as  usual 
makes  its  first  appearance  in  the  form  of  a tadpole,  undergoes  its  changes  in  thiB 
confined  space,  and  emerges  at  once  a perfect  Toad.  These  facts  have  been  known  f0»; 
many  years,  and  for  a long  time  it  was  supposed  that  the  eggs  (which  are  completely 
inclosed  in  the  dorsal  cells)  were  produced  immediately  in  the  place  where  they  werfi 
found  without  going  through  the  process  usual  amongst  the  other  Anura.  It  had 
been  found,  however,  that  the  Pipa  does  not  differ  from  its  fellows  in  this  respect ; bui 
the  mode  in  which  the  ova  reach  their  destination  certainly  affords  a curious  example 
of  instinct.  The  female  deposits  her  eggs  at  the  margin  of  the  water,  but  the  malet 
instead  of  merely  impregnating  them,  and  leaving  them  to  their  fate,  takes  the  troubl* 
to  collect  the  whole  mass  of  eggs  and  deposit  them  upon  the  back  of  his  partner,  wher« 
they  are  pressed  into  the  open  cells,  which  are  afterwards  closed  with  a sort  of  lidl 
The  development  of  the  embryo  then  takes  place  in  these  cells  in  exactly  the  same  way 
as  with  the  free  larvas  of  the  other  Batrachia.  The  Surinam  Toad  is  commonly  foun(| 
in  the  dark  corners  of  houses  in  Guiana  and  Surinam ; it  is,  perhaps,  one  of  th® 
ugliest  of  the  Toads ; but  notwithstanding  its  disgusting  appearance  it  is  eaten  by 
the  natives. 

The  Bufonidce , or  Toads,  are  always  provided  with  a well-developed  tongue,  4 
character  which  serves  to  distinguish  them  at  once  from  the  preceding  family.  Th<j 
body  in  these  animals  is  thick  and  heavy,  and  the  skin  usually  covered  with  glandulan 
warts,  from  which  an  acrid  juice  exudes.  The  hind  legs  are  but  little  longer  than  thd 
others,  and  the  animals  are  consequently  unable  to  perform  those  great  springs  whicH 
are  characteristic  of  the  following  family.  But  the  most  important  distinction  between 
these  animals  and  the  Frogs  consists  in  the  absence  of  the  teeth  in  the  Toads,  the  jawd 
being  rather  sharp  at  the  edge,  but  quite  unarmed. 

The  Toads  are  generally  regarded  with  but  little  favour ; and  there  is  certainly  notj 
much  in  their  appearance  to  recommend  them.  They  generally  come  abroad  in  searcbl 
of  food  in  the  dusk  of  the  evening,  when  they  may  often  be  seen  in  gardens,  woods,, 
and  lanes. 

The  Toads  generally  live  out  of  the  water,  but  visit  that  element  during  tha 
breeding  season,  which  is  in  March  or  April ; during  winter  they  lie  in  a torpid  state, 
concealed  in  holes  or  under  stones.  They  produce  an  immense  number  of  eggs,  which, 
instead  of  being  inclosed  in  a mass  of  gelatinous  matter  as  in  the  Frogs,  arc  united  intol 
long  strings  inclosed  in  a similar  substance.  Of  these  strings  or  necklaces  of  eggs  there  arci 
generally  two,  which  the  male  draws  out  of  the  body  of  the  female  with  his  hind  feet. 

AVe  have  two  species  of  Toads  in  this  country — the  common  Toad  ( Bufo  vulgaris. 
Fig.  71),  and  the  Natter-jack  ( B . calamita).  Several  other  species  are  found  on  the 
continent  of  Europe,  amongst  which  the  most  remarkable  in  its  habits  is  perhaps  the 
species  called  the  Accoucheur  Toad  (B.  obstetricans),  of  which  the  male  not  only  assists 
the  female  in  the  exclusion  of  the  eggs,  but  attaches  them  afterwards  to  his  own  hind 
legs,  where  the  young  are  developed  until  they  arrive  at  the  tadpole  state,  when  the 
male  visits  the  water,  and  the  young  animals  escape.  This  species  is  very  common  in 
the  vicinity  of  Paris. 
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Our  common  Toad  feeds  upon  insects  and  worms  of  every  kind ; hut  it  will  not  cat 
anything  that  is  not  living.  When  about  to  feed,  it  remains  motionless,  with  its  eyes 
fixed  intently  upon  its  intended  prey,  and  remains  in  this  position  until  the  insect 
moves,  when  the  tongue  is  instantly  darted  out 
of  the  mouth  with  the  rapidity  of  lightning, 
and  the  victim  rarely  escapes  being  drawn  back 
with  it  into  the  mouth.  Mr.  Bell  states  that 
when  the  prey  is  taken  it  is  slightly  pressed  by 
the  margins  of  the  jaws ; but  as  this  seldom 
lolls  it,  unless  it  be  a soft  tender  larva,  it  is 
t generally  swallowed  alive  ; and  he  adds  that 
I fias  often  seen  the  muscles  of  the  Toad’s 
• sides  twitching  in  a most  singular  manner 
from  the  tickling  movements  of  a beetle  that 
had  been  introduced  alive  into  the  stomach. 

There  are  probably  few  harmless  animals 
'that  have  suffered  more  from  a false  charge 
of  venom  than  the  Toad.  Whether  it  be  Tig.  71.— load  {Bufo  vulgaris). 

from  the  ugliness  of  the  creature,  or  from 

■ some  other  cause,  the  Toad  appears  to  be  regarded  as  venomous  by  the  popular 
mind  of  almost  all  countries,  and  the  poison  is  said  sometimes  to  reside  in  the  saliva, 
sometimes  in  the  bite,  and  sometimes  in  the  liquid  exuded  from  the  skin.  The  last- 
mentioned  matter  appears  really  to  be  sufficiently  acrid  to  produce  painful  effects  if 
applied  to  a very  tender  or  wounded  surface  ; and  it  is  said  that  dogs  which  have  carried 
a Toad  in  their  mouths  fora  distance,  have  been  observed  to  be  affected  with  a slight 
swelling  of  the  lips,  which,  however,  soon  goes  off,  without  any  dangerous  conse- 
quences. 

It  is  well  known  that  the  Toad  can  live  for  a long  time  without  food,  and  even 
with  a very  small  supply  of  air  ; but  the  instances  commonly  related  of  these  creatures 
being  found  imbedded  in  solid  stone,  or  in  the  heart  of  the  trunk  of  a tree,  with  no 
; possible  communication  with  the  external  world,  must  be  regarded  as  arising  from 
errors  of  observation.  This  is,  however,  a very  curious  subject ; and  much  probably 

■ remains  to  be  ascertained  before  we  can  satisfactorily  account  for  the  facts  which  have 
. given  rise  to  the  common  opinion.  There  can  be  no  doubt,  in  fact,  that  Toads  have 

been  found  in  situations  which  rendered  their  obtaining  food  apparently  an  impossi- 
bility, whilst  their  supplies  of  air  and  moisture  must  have  been  very  small ; but  we 
are  not,  therefore,  prepared  to  admit,  with  some  writers,  that  the  animals  were  really 
inclosed  hermetically  in  their  prison.  With  Mr.  Bell,  we  may  say,  “ to  believe  that  a 
Toad,  inclosed  within  a mass  of  clay,  or  other  similar  substance,  shall  exist  wholly 
without  air  or  food,  for  hundreds  of  years,  and  at  length  be  liberated  alive,  and 
capable  of  crawling,  on  the  breaking  up  of  the  matrix,  now  become  a solid  rock,  is 
certainly  a demand  upon  our  credulity  which  few  would  be  ready  to  answer.” 

The  Ratridcc,  or  Frogs,  of  which  the  Common  Frog  ( Rana  temporaria,  Fig.  72)  is 
a well-known  example,  have  the  body  of  a lighter  and  more  elegant  form  than  the 
Toads,  and  the  hind  legs  are  much  longer,  exceedingly  muscular,  and  fitted  for  the 
performance  of  considerable  leaps.  The  upper  jaw  is  always  armed  with  teeth  ; the 
skin  is  usually  smooth,  but  in  some  cases  is  covered,  as  in  the  Toads,  with  glandular 
warts.  In  the  structure  of  the  tongue  they  resemble  the  Toads. 
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The  Frogs,  undoubtedly,  form  the  highest  group  of  the  Batrachian  class.  ThJ 
are  active  creatures,  living  on  insects  and  worms,  which  may  be  divided  into  two  sub 
families,  in  accordance  with  important  differences  in  their  structure  and  mode  of  life  , 

The  Ranidea , <j 
Frogs,  which  h\| 
upon  the  ground  i'» 
the  neighbourhood  c* 
standing  water,  an| 
pass  a considerab'jl 
portion  of  their  livd 
in  the  water,  hat 
their  toes  pointei 
and  those  of  th 
hinder  feet  unitec 
almost  to  the  tips,  b 
a membrane. 

The-Conrmon  Fro* 
is  a very  abundarj 
and  well  known  ani 

mal.  It  is  constantly  to  be  found  hopping  about  in  the  neighbourhood  of  wate* 
especially  in  damp  evenings.  It  generally  deposits  its  eggs  in  the  water  in  th* 
month  of  March ; they  are  enveloped  in  a mass  of  gelatinous  matter,  within  whici 
the  eggs  are  seen  gradually  to  increase  in  size  for  a month  or  five  weeks,  at  th* 
end  of  which  time  the  young  tadpoles  may  be  seen  moving.  When  ready  to  ente* 
upon  their  aquatic  existence,  they  eat  their  way  through  the  surrounding  jelly,  an* 
thus  escape.  In  the  course  of  six  or  eight  weeks  the  four  legs  are  fully  formed  ; thi 
tail  then  gradually  disappears,  and  the  young  Frog  usually  quits  the  water  imme» 
diately.  In  this  way  they  often  suddenly  make  their  appearance  in  prodigiouj 
numbers  in  particular  spots,  giving  rise  to  the  popular  superstition  of  “ Frog  rains 
and  in  some  cases  it  is  said  that  the  little  creatures  have  been  taken  up  and  carried  hi 
a distance  by  high  winds,  to  the  great  astonishment  of  the  inhabitants  of  the  district* 
in  which  they  again  descended. 

The  Common  Frog  is  said  to  be  five  years  in  attaining  its  full  size,  and  its  life  is* 
supposed  to  extend  to  twelve  or  fifteen  years.  It  passes  the  winter  in  a state  of  tor-} 
pidity,  either  in  holes  in  the  earth,  or  buried  in  the  mud  at  the  bottom  of  ponds* 
without  the  possibility  of  feeding  or  breathing.  The  voice  of  the  Frog  is  a peculiar} 
hoarse  cry,  well  known  as  croaking.  In  the  males,  there  is  a large  sac  on  each  side  o» 
the  neck,  which  is  inflated  with  air  during  the  croaking,  and  probably  serves  to  increase 
the  sound. 

The  species  of  Frogs  are  veiy  numerous,  and  distributed  very  generally  over  the 
globe  ; they  are  especially  abundant  in  tropical  countries.  Their  habits  are  generally 
very  similar  to  those  of  the  Common  Frog.  Of  the  European  species,  the  most 
celebrated  is  the  Edible  Frog  (R.  esculenta),  which  is  exceedingly  common  in  standing 
water  on  the  continent,  although  in  England  it  appears  to  be  rare.  It  is  rather  larger* 
than  the  Common  Frog  ; and  its  nocturnal  croakings  are  said  to  be  so  exceedingly  loud* 
and  disagreeable,  that  temporary  dwellers  in  the  neighbourhood  of  ponds  frequented  by 
it  are  often  prevented  from  sleeping  by  its  clamorous  chorus.  It  is  this  species  that  is 
m<  st  approved  of  on  the  continent  for  culinary  purposes. 


Fig.  72.— Frog  ( Jta?ia  temporaria). 
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Of  the  exotic  species,  one  of  the  largest  is  the  Bull-frog  (liana  pipiens ),  which 
inhabits  North  America,  and  has  received  its  name  from  the  fact  that  its  croak  resembles 
the  distant  lowing  of  a bull.  The  body  of  this  species  measures  sometimes  as  much  as 
ei»ht  inches  in  length,  without  including  the  hind  legs,  which  are  large,  and  have  the 
toes  broadly  webbed.  This  frog  is  said  to  confine  itself  exclusively  to  tho  small  pools 
formed  at  the  issue  of  springs,  each  of  which,  according  to  some  observers,  is  taken 
possession  of  by  a pair  of  Bull-frogs.  The  inhabitants  believe  that  the  frogs  keep  the 
water  clean ; consequently  leave  them  without  molestation,  although  they  are  often 
destructive  to  young  ducks  and  goslings,  which  they  swallow  whole. 

One  of  the  most  remarkable  species  is  the  Jakie  ( Rana  paradoxa ) of  Guiana,  in 
•which  the  tadpole  is  of  such  large  size,  and  possesses  such  an  enormously  developed 
tail,  that  the  earlier  observers  described  it  as  a frog  which  became  converted  into 
a fish. 

The  Hylides , or  Tree-frogs,  are  distinguished  from  the  preceding  animals  by  their 
having  the  extremities  of  the  toes  dilated  into  small  knobs  (Fig.  6),  which  usually 
produce  a sticky  secretion,  of  the  greatest  service  to  the  animal  in  its  active  arborea- 
life.  These  animals  are  usually  of  a more  elegant  form  and  of  brighter  colours  than  the 
other  Frogs,  and  they  are  particularly  active  during  the  day,  thus  in  many  respects 
presenting  a great  approach  to  the  Lizards. 

The  Tree-frogs  are  active  little  creatures,  pursuing  their  insect  prey  upon  the  trees  j 
and  busheb'  • sometimes  stealing  cautiously  towards  their  victims,  and  sometimes  spring- 
ing upon  them  with  a sudden  leap.  In  all  these  evolutions  it  is  greatly  assisted  by  the 
sticky  palette-like  terminations  of  its  toes,  and  also  by  some  glandular  organs  imbedded 
in  the  skin  of  the  abdomen,  which  secrete  a viscous  fluid.  The  Tree-frogs  have  a very 
loud  croak,  and  are  observed  to  be  particularly  clamorous  at  the  approach  of  rain. 
Dining  the  winter  they  bury  themselves,  like  the  other  Frogs,  in  the  mud  at  the  bottom 
of  pools.  They  breed  in  the  spring,  depositing  their  spawn  in  the  water. 

A curious  property  is  attributed  by  Linnaeus  and  the  older  writers  to  an  American 
species  of  this  group,  the  Hyla  tinctoria.  It  was  said  that  the  natives  of  South  America 
were  in  the  habit  of  pulling  out  the  feathers  from  young  green  parrots,  and  rubbing 
the  blood  of  this  frog  upon  the  bare  place ; when  it  was  believed  that  the  feathers 
produced  upon  these  spots  would  be  of  a yellow  or  red  colour. 

A singular  species  of  this  sub-family  has  recently  been  described  by  Dr.  W einland, 
of  Berlin,  under  the  name  of  Notodelphys  ovifera.  In  this  animal  the  back  of  the  female 
is  famished  with  a large  double  sac  under  the  skin,  in  which  the  eggs  are  retained, 
and  the  embryo  developed  as  far  as  the  production  of  the  feet ; the  further  progress  of 
the  young  is  not  known.  This  species  is  from  Venezuela. 

Class  III. — Reptilia  or  Reptiles. 

General  Characters. — The  true  Reptiles,  a group  of  animals  generally  regarded 
with  but  little  favour  by  mankind,  constitute  the  first  class  of  the  higher  vertebrata, 
or  of  those  in  which  a mechanism  for  aquatic  respiration  is  never  found.  They  differ 
from  the  Batrachia,  which  are  very  commonly  included  in  the  class  of  Reptiles,  and 
with  which  they  agree  in  the  coldness  of  their  blood,  and,  to  a certain  extent,  in  the 
character  of  their  circulatory  apparatus,  not  only  in  the  important  physiological  point 
above  mentioned,  but  also  in  several  particulars  of  their  anatomical  structure,  and 
especially  in  the  mode  of  development  of  the  embryo,  in  which  they  closely  resemble 
the  Birds.  2 a I 
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The  Reptiles  in  general,  almost  with  the  sole  exception  of  the  Tortoises,  are  of  an 
elongated  form,  often  nearly  cylindrical,  and  they  usually  terminate  posteriorly  in  a 
very  long  tail.  The  feet  aro  very  variably  developed,  but  rarely  suffice  to  support  the 
animal  in  the  manner  of  an  ordinary  quadruped ; the  belly,  as  a general  rule,  trailing 
along  the  ground  when  the  animal  is  in  motion.  In  a considerable  number  no  traces 
of  the  limbs  are  to  be  found,  and  when  they  first  make  their  appearance  it  is  in  6uch  a 
rudimentary  form  that  they  can  be  of  little  or  no  use  to  their  owner. 

In  all  these  animals  the  ossification  of  the  skeleton  is  very  complete,  and  in  none 
of  them  does  it  present  the  cartilaginous  state  of  that  of  many  Fishes  and  some 
Batrachia.  The  true  skull  is  always  of  comparatively  small  size,  and  the  great  bulk 
of  the  head  is  made  of  the  bones  of  the  jaws.  The  occipital  bone  always  exhibits  the 
vertebral  form  with  great  distinctness ; it  is  furnished  with  a single  articulating 
process,  which,  however,  is  sometimes  divided  into  two  parts  by  a narrow  furrow : 
this  fits  into  the  cavity  of  the  first  cervical  vertebra.  The  floor  of  the  cranium  is 
formed  by  the  sphenoid  bone,  and  its  upper  surface  principally  by  the  parietals,  which 
are  usually  amalgamated  so  as  to  form  a single  bony  plate.  The  front  of  the  cranial 
cavity  is  closed  by  the  frontal  bones,  which  are  also  frequently  coalescent,  and  by  the 
nasal  bones. 

The  bones  of  the  upper  jaw  and  palate  are  always  greatly  developed;  in  somq 
instances  they  are  firmly  fixed  to  the  cranial  bones,  whilst  mothers  they  are  moveable.1 
and  only  attached  to  the  skull  by  articulations.  The  lower  jaw  is  of  very  complex 
structure,  each  half  being  composed  of  a variable  number  of  pieces  ; in  the  Snakes.* 
this  number  is  four  or  five ; whilst  in  the  Lizards  and  Crocodiles  each  branch  of  thd 
jaw  consists  of  no  less  than  six  pieces.  In  the  Snakes,  the  two  branches  of  the  lowe» 
jaw  are  united  only  by  ligaments  and  muscles,  so  that  they  are  capable  of  being  sepa-. 
rated  to  a considerable  distance  at  the  pleasure  of  the  animal ; but  in  the  Lizards  and| 
Crocodiles  the  union  is  much  closer,  the  bones  being  united  by  fibro-cartilage  in  the  onq 
case,  and  in  the  other  by  a suture ; whilst  in  the  Tortoises,  the  whole  of  the  loweij 
jaw  is  amalgamated  into  a single  piece.  The  mode  of  articulation  of  the  lower  jawi 
varies  greatly  in  the  different  orders,  and  will  be  referred  to  in  the  proper  places. 

The  mouth  in  almost  all  Reptiles  is  armed  with  sharp  hooked  teeth,  which  arq 
sometimes  placed  only  on  the  jaws,  but  in  some  instances  are  distributed  over  tba 
palatine  bones  and  vomer.  They  are  generally  inserted  into  a furrow  of  the  bone,  tej 
which  they  are  attached  only  by  flesh  and  sinews  ; but  in  the  Crocodiles  they  are  sunk! 
separately  into  regular  sockets  in  the  jaws.  In  the  Tortoises,  again,  no  teeth  exist! 
the  edges  of  the  jaws  being  simply  armed  with  a horny  covering,  bearing  no  distant* 
resemblance  to  the  beak  of  a bird. 

The  vertebral  column  is  rather  variable  in  its  structure.  In  a very  few  instance*! 
the  bodies  of  the  vertebra  exhibit  a conical  cavity  at  each  end,  like  that  existing  in) 
the  vertebrae  of  Fishes ; but  in  most  cases  one  of  the  end-surfaces  is  more  or  les^ 
convex,  and  fits  into  a corresponding  cavity  in  the  body  of  the  next  vertebra.  Thi® 
structure  is  most  developed  in  the  Snakes,  in  which  the  bodies  of  the  vertebrae  articuL 
late  by  a regular  ball-and-socket  joint.  In  the  Tortoises,  the  two  extremities  of  tbe|| 
vertebrae  are  flat,  and  united  by  a disc  of  fibro-cartilage.  A striking  osteologicali 
distinction  between  these  animals  and  the  Batrachia,  consists  in  the  constant  presences 
of  ^ibs  in  the  former,  these  appendages  to  the  vertebral  column  being  always  wantingj 
in  the  latter  class.  , m 

In  the  Reptiles  the  ribs  generally  extend  backwards  to  the  pelvis;  they  arc  always  - 
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well  developed,  and,  in  most  cases,  a greater  or  less  proportion  of  them  are  attached  to 
a well-developed  sternum  or  breast-bone,  which,  in  the  Crocodiles,  also  runs  back  to 
the  pelvis.  In  the  Snakes  the  ribs  are  perfectly  free  at  the  extremity,  and,  from  their 
great  mobility,  are  important  aids  in  the  movements  of  these  footless  creatures  ; whilst 
in  the  Tortoises,  on  the  contrary,  these  bones  are  iinmovoably  fixed,  and  constitute  a 
great  portion  of  the  bony  case  in  which  those  animals  are  inclosed.  The  neck  is  generally 
short,  and  the  cervical  vertebra  are  sometimes  furnished  with  ribs ; in  the  Tortoises 
however,  this  portion  of  the  vertebral  column  is  of  considerable  length,  and  possesses 
great  flexibility.  The  caudal  portion  is  usually  very  long,  and  tapers  gradually  to  a 
point ; in  many  cases  it  more  than  equals  the  rest  of  the  body  in  length. 

In  the  development  of  the  extremities  these  animals  exhibit  as  great  a diversity  as 
the  Batrachia.  In  the  greater  part  of  the  Lizards  and  in  the  Crocodiles  all  the  limbs 
arc  well  developed.  The  feet  are  formed  of  freely  moveable  toes,  which  are  usually 
terminated  by  strong  claws ; and  the  bony  arches  supporting  these  members  are  always 

• of  considerable  size  and  firmness,  so  that  the  animal  walks  with  facility,  and  is  often 
able  to  perform  considerable  leaps.  In  some  members  of  the  group  of  Lizards,  however, 
the  extremities  gradually  diminish  in  size,  still  retaining  their-  perfect  form,  but  aiding 
little  or  nothing  in  the  movements  of  the  creature ; in  others  the  anterior  pair  disappear, 
and  the  posterior  take  the  form  of  large  scale-like  organs,  in  which  there  is  no  external 
indication  of  any  complexity  of  structure,  although,  except  in  the  want  of  toes,  the 
bones  contained  in  them  are  identical  with  those  of  the  more  perfectly  formed 
Eeptiles ; whilst  in  others,  again,  even  these  rudimentary  limbs  are  absent.  The 
latter  structure  prevails  throughout  the  great  group  of  Snakes,  in  which  the  only  trace 

:of  the  existence  of  the  limbs  consists  in  a pair  of  small  bones  suspended  in  the 
muscles  near  the  vent  in  some  species,  which  must  he  regarded  as  the  analogues  of  the 
pelvic  bones,  the  presence  of  which  is  sometimes  indicated  externally  by  a pair  of  homy 
spines  projecting  on  each  side  of  the  anal  opening.  Of  the  perfectly  developed  feet 
several  modifications  occur.  In  general,  the  whole  of  the  toes,  which  are  usually  five 

* hi  number,  are  extended  forwards  from  the  extremity  of  the  leg ; hut  in  the  Chameleons 
the  toes  are  divided  into  two  sets,  one  including  two,  the  other  three  toes,  forming  a 
30 rt  of  grasping  hand,  which  must  he  of  the  greatest  service  to  these  creatures  in  their 

: arboreal  residence.  In  the  Crocodiles  and  some  Tortoises  the  toes  are  distinctly  reco°-- 
oizable  externally,  but  united  to  a greater  or  less  extent  by  membranes,  in  order  to  adapt 
Lese  creatures  for  their  aquatic  habitation ; and  in  other  Tortoises  the  toes  are  completely 
-■oacealed  by  a fleshy  mass,  which  in  the  Land  Tortoises  is  of  a thickened  and  more 
Jr  less  cylindrical  form,  adapted  for  terrestrial  progression,  whilst  in  the  Turtles  it  is 
much  compressed  and  modified  so  as  to  form  a broad  and  powerful  fin-like  organ. 

In  the  clothing  of  the  skin  we  find  almost  an  equal  diversity.  In  a small  group  of 
Lizards  the  skin  is  covered  with  free  scales,  lying  over  one  another  like  tiles,  in  the 
Mime  way  as  those  of  Fishes,  and  inclosed  like  these  in  peculiar  dermal  sacs  ; but  in  the 
majority  the  scaly  covering  has  a very  different  arrangement.  The  scales  are  generally 
appendages  of  the  true  skin  or  corium,  and  are  covered  by  the  epidermis,  a delicate 
horny  pellicle,  which  is  cast  off  periodically.  In  the  Crocodiles  and  Tortoises  they 
become  converted  into  bony  plates,  which  in  the  former  are  immersed  in  the  corium, 

' whilst  in  the  latter  they  become  united  with  the  hones  of  the  internal  skeleton  to  form 
the  well-known  bony  cases  which  serve  as  such  an  admirable  protection  for  those 
sluggish  creatures.  In  these  also  the  epidermis  becomes  permanent,  and  forms  thick, 
horny  plates  of  regular  forms,  covering  the  bony  skeleton. 
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With  the  exception  of  a few  Tortoises,  all  Reptiles  are  carnivorous  animals,  feeding 
entirely  upon  living  prey.  Their  teeth,  however,  are  never  constructed  for  the  divisioi 
of  the  flesh  of  their  victims,  and  they  are  consequently  compelled  to  swallow  then 
whole.  For  this  purpose  the  oesophagus  is  usually  very  wide,  and  capable  of  grea 
dilatation,  many  of  the  Snakes  actually  being  capable  of  swallowing  animals  of  com 
siderably  greater  hulk  than  themselves.  The  tongue  is  sometimes  closely  attached  t^ 
the  bottom  of  the  mouth ; but  in  most  Reptiles  it  is  free,  elongated,  and  bifid,  terminating! 


Fig.  73. — Anatomy  of  a Snake  ( Coluber  natrijc). 

I,  tongue  and  glottis;  ce,  oesophagus,  divided  at  at  to  show  the  heart,  &c. ; t,  stomach ; 
i',  intestine;  cl,  cloaca;  an,  anus;  /,  liver;  o,  ovary;  o',  eggs;  t,  trachea;  p,  principal  lung; 
p’,  undeveloped  lung  ; vt,  ventricle  ; c,  left  auricle ; o',  right  auricle  ; ag,  left  aortic  arch  , 
ad,  right  aortic  arch;  o'  o',  ventral  aorta;  oc,  carotid  arteries;  v,  vena  cava  superior, 
vc,  vena  cava  inferior. 

in  many,  in  a pair  of  nearly  horny  filaments,  which  are  inclosed  in  a sheath,  and  can  be) 
protruded  and  retracted  at  the  pleasure  of  the  animal.  The  intestine  is  usually  of 
width,  but  comparatively  short ; it  terminates  in  a wide  cloaca,  into  which  the  ducta 
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of  the  urinary  and  generative  organs  also  generally  open.  The  liver,  pancreas,  and 
spleen,  are  always  present. 

The  anus  opens  in  two  very  different  directions  in  the  Reptiles,  and  this  character 
has  been  employed  to  divide  the  class  into  two  great  sections.  In  the  Snakes  and 
Lizards,  the  anal  aperture  is  transverse,  and  usually  closed  hy  a sort  of  valve  (see 
i?ig.  75) ; whilst  in  the  Crocodiles  and  Tortoises  it  opens  in  a longitudinal  direction. 
These  peculiarities  in  the  anal  aperture  are  accompanied  by  remarkable  differences  in 
he  external  generative  organs  of  the  male.  In  the  former  section  there  are  two  of 
heae  organs,  which  are  contained  in  a cavity  of  the  base  of  the  tail  behind  the  anus, 
.vhilst  in  the  second  the  male  organ  is  single,  and  lies  within  the  cloaca.  In  the 
Lizards  there  is  generally  a transverse  series  of  glandular  organs  placed  immediately  in 
rent  of  the  anal  valve ; and  these  are  frequently  continued  upon  the  under  side  of  the 
highs.  These  glands  open  by  a corresponding  number  of  pores ; and  the  presence  or 
,'osence,  and  number,  of  these,  especially  of  the  femoral  pores,  often  furnish  valuable 
■haracters  for  the  distinction  of  genera  and  species. 

In  the  organs  of  circulation  and  respiration,  the  Reptiles  exhibit  a marked  advance 
ipon  the  Batraehia,  although  these  organs  are  still  far  from  exhibiting  the  same  degree 
if  perfection  that  they  attain  in  the  Birds  and  Mammalia.  The  heart  consists  es6en- 
. ially  of  four  chambers,  although  in  hy  far  the  majority  of  these  animals  the  partition 
letween  the  two  ventricles  is  imperfect,  so  that,  for  all 
practical  purposes,  we  may  regard  the  ventricle  as  single. 

Jhe  consequence  of  this  arrangement  is,  that  the  blood 
r etuming  to  the  lungs,  after  exposure  to  the  influence  of 
he  air,  mingles  with  that  brought  hack  from  the  general 
, 'ystem,  and  this  mixed  fluid  is  driven  at  once  from  the 
•entricle  into  the  pulmonary  as  well  as  into  the  systemic 
• rteries,  so  that  only  a portion  of  the  venous  blood  passes 
l hrough  the  lungs  before  being  returned  into  the  general 
irculation.  In  the  Crocodiles,  the  partition  between  the 
■ wo  ventricles  is  complete;  hut  in  these,  as  well  as  in 
ther  Reptiles,  a communication  between  the  great  pul- 
nonary  and  systemic  arteries  is  effected  by  the  agency  of 
’ he  remains  of  the  branchial  arches  of  the  embryo  (Fig.  74). 

he  aorta  forms  one,  two,  or  three  arches  (Fig.  75),  from 
' he  foremost  of  which  the  carotid  arteries  are  sometimes 
,iven  off.  The  aortae  afterwards  unite  in  the  middle  of  the 
■ody  below  the  spinal  column,  forming  a single  great  trunk, 
rhieh  runs  down  the  body,  and  is  called  the  abdominal 
■orta.  The  blood  returning  to  the  heart  is  collected  in  the 
en®  cavae,  of  which  the  inferior  forms  a great  trunk 
c inning  up  the  body,  and  gives  off  a portal  system  of  veins 
| 0 hver  and  kidneys  (Fig.  75).  The  lymphatic  system 
•ttains  an  extraordinary  degree  of  development  in  this 
lass,  and  possesses  some  regularly  pulsating  organs,  or 
ymphatic  hearts,  which  serve  for  the  propulsion  of  the 
•eculiar  fluid  contained  in  these  vessels. 

The  respiration  of  these  animals  being  always  aerial,  their  respiratory  organs,  of 
»uree,  take  the  form  of  lungs,  and  these  are  often  of  extraordinary  size,  in  some 
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Fig-.  74. — Heart  and  large 
vessels  of  the  Crocodile. 


v,  vena  cava,  conveying 
venous  blood  from  the  sys- 
tem to  the  right  auricle,  od  ; 
vt,  the  ventricles,  separated 
by  an  internal  partition ; 
ap,  pulmonary  arteries  con- 
veying venous  blood  from 
the  right  ventricle  to  the 
lungs  ; vp,  pulmonary  veins, 
running  to  the  left  auricle, 
op;  ao,  aorta  rising  from 
left  ventricle,  and  conveying 
blood  to  the  system  ; a,  trunk 
rising  from  right  ventricle, 
and  carrying  venous  blood 
to  the  descending  aorta;  c, 
carotid  arteries  running  to 
the  head. 
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instances  extending  through  the  whole  length  of  the  ventral  cavity,  which  is  not 

divided  by  a diaphragm  or  transverse 
partition.  In  the  more  elongated 
forms,  such  as  the  Snakes  and  some 
Lizards,  only  one  active  lung  is 
present,  the  other  being  reduced  to 
a rudimentary  condition  or  altogether 
wanting. 

The  processes  of  respiration  and 
circulation  go  on  with  far  less 
activity  in  these  animals  than  in 
the  Birds  and  Mammalia,  and  their 
blood,  like  that  of  the  lower  Ver- 
tebrata,  is  cold,  that  is  to  say,  its 
temperature  is  but  little  higher  than 
that  of  the  surrounding  medium. 
The  performance  of  all  their  func- 
tions partakes  of  this  inactivity; 
their  digestion  goes  on  very  slowly ; 
and  although  they  are  capable  of 
violent  muscular  exertion,  and  are 
often  very  agile  in  their  movements, 
their  general  habits  are  sluggish. 

In  the  general  arrangement  of 
the  nervous  system  the  Beptiles 
present  a considerable  resemblance 
to  the  Batrachia ; but  the  brain, 
and  especially  the  cerebral  hemis- 
pheres, attain  a much  greater  deve- 
lopment in  the  higher  species  of 
the  class.  The  cerebellum  also 
exhibits  a gradual  development  from 
the  lowest  to  the  highest  forms. 

The  organs  of  the  senses  are 
generally  possessed  in  a state  of  con- 
siderable perfection.  The  nasal 
cavities  are  of  large  size,  and  always 
open  into  the  mouth ; in  the  Cro- 
codiles, this  opening  is  placed  very 
far  hack,  and  the  palate  is  fur- 
nished with  a velum,  by  which  the 


Fig.  75. — Circulation  in  a Lizard. 

a,  arches  of  aorta;  5,  left  auricle;  e,  right  auricle;  aperture  can  he  closed;  the  nostrils  in 

d,  ventricle ; e,  carotid  artery  ; /,  superior  vena  cava  ; . , • , , -,u 

g,  abdominal  aorta ; h,  pulmonary  vein  ; i,  brachial  these  animals  are  also  provided  With 

artery ; j,  pulmonary  artery;  k,  inferior  vena  cava;  va2vular  organs,  which  prevent  the 
l,  lungs ; m,  liver  and  vena  port®  ; n,  stomach  ; e>,  kid-  _ ° 

neys  ; p,  vena  port®;  r,  intestines  ; s,  artery  of  gene-  ingress  Oi  water.  I he  eyes  arc 
rative  organs ; t,  anus.  usually  small,  sometimes,  though 

rarely,  concealed  under  the  skin,  generally  furnished  with  eyelids.  These  pro- 
tections to  the  visual  organs  are  wanting  in  the  Snakes,  which  have  the  front  of 
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, the  moveable  eye-ball  covered  with  a transparent  capsule,  which  is  inserted  under  a 
i f0id  of  skin,  like  the  glass  of  a watch  in  its  frame.  Between  this  capsule  and  the  eye 
( there  is  a space  which  is  filled  by  the  secretion  of  the  lachrymal  glands ; the  excess  of 
| this  passes  off  through  a duct  into  the  nasal  cavity.  The  eyes  of  most  other  Reptiles 
[ are  furnished  with  a pair  of  eyelids,  of  which  the  upper  one  is  usually  very  small  and 
J stiff,  and  the  lower  one  alono  is  capable  of  being  drawn  up  to  cover  the  eye,  which  it 
l does  completely.  In  some  cases  this  lower  eyelid  has  a transparent  space  in  the  part 
I corresponding  with  the  pupil ; in  others,  it  is  furnished  with  a peculiar  bony  plate. 

[.  The  most  remarkable  structure  in  this  respect  is  presented  by  the  Channeleons,  which 
[ have  large,  prominent,  globular  eyes,  capable  of  very  great  and  independent  motion, 

I but  completely  covered  by  a circular  lid,  in  which  there  is  only  a small  central  hole 
corresponding  svith  the  pupil.  All  the  Reptiles  with  eyelids  also  possess  a nictitating 
membrane,  which  can  often  be  drawn  completely  over  the  eye.  The  structure  of  the 
| , auditory  organs  is  almost  as  complex  as  in  any  of  the  higher  Yertebrata,  but  some  of 
( their  component  parts  are  often  in  a low  state  of  development.  The  tympanum  is 
j.  sometimes  exposed,  sometimes  covered  by  a fold  of  skin,  or  completely  concealed  under 
the  skin  ; in  the  Crocodiles,  there  iB  a moveable  valve,  by  which  the  tympanum  can  be 
j concealed  at  pleasure. 

All  the  Reptiles  are  truly  oviparous  animals,  and  by  far  the  majority  come  under 
i this  denomination  in  its  strictest  sense ; but  the  ova  are  generally  retained  within  the 
j body  of  the  parent  until  the  development  of  the  embryo  has  proceeded  a certain  dis- 
tance, and  in  a few  cases,  until  the  complete  development  of  the  young  animal,  which 
then  breaks  out  of  the  egg  whilst  this  is  still  inclosed  in  the  oviduct.  The  species  in 
which  this  phenomenon  occurs  are  often  called  ovo-viviparous.  The  eggs  of  Reptiles  are 
. generally  of  large  comparative  size,  and  are  furnished  with  a very  large  yelk ; they 
are  usually  covered  with  a parchment-like  shell,  which  occasionally  contains  a small 
portion  of  calcareous  matter.  The  truly  oviparous  Reptiles  generally  deposit  their  eggs 
in  warm,  sandy  places,  where  they  leave  them  to  be  hatched  by  the  heat  of  the  sun  ; 
but  the  common  opinion  that  they  take  no  further  care  of  the  progeny,  although 
correct  in  many  instances,  is  certainly  contradicted  in  others  ; for  the  Crocodiles  and 
some  Lizards  are  said  to  watch  in  the  neighbourhood  of  the  place  where  they  have  laid 
their  eggs,  so  as  to  protect  them  from  any  threatened  danger,  and  the  gigantic  Pythons 
have  been  seen,  in  the  Tower  and  other  menageries,  to  coil  themselves  round  their 
mass  of  eggs  in  a conical  form,  closing  the  top  with  their  heads.  In  the  species  which 
bring  forth  living  young,  the  connection  between  these  and  the  parent  appears  to  be 
still  closer ; and,  according  to  the  testimony  of  some  observers,  the  young  of  some  of  the 
poisonous  snakes  take  refuge  from  impending  danger  by  creeping  down  the  throat  of 
their  mother. 

In  the  development  of  the  embryo,  the  Reptiles  differ  from  the  Fishes  and  Batra- 
ehia,  and  approach  the  higher  classes  of  Yertebrated  animals,  especially  in  the  forma- 
tion of  a peculiar  membranous  sac,  the  amnios,  which  completely  envelopes  the  em- 
bryo ; this  structure  does  not  occur  in  any  of  the  lower  Vertebrata.  After  the  embryo  j 
ha3  attained  a considerable  degree  of  development,  a second  membranous  coat  makes 
its  appearance,  of  which  we  meet  with  no  trace  in  the  embryonic  states  of  the  lower 
vertebrata.  This  is  the  allantois,  which  forms  a membranous  sac,  richly  supplied  with 
vessels,  enveloping  both  the  embryo  and  the  amnios. 

The  Reptiles  are  essentially  inhabitants  of  the  warmer  regions  of  the  earth.  In  our 
northern  countries  but  few  species  exist,  and  these  pass  a great  portipn  of  the  year  in  a 
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state  of  torpidity,  and  only  come  abroad  in  the  warm  days  of  spring  and  summer ; but 
in  tropical  regions  tho  number  of  these  creatures  is  surprising;  Snakes  and  Lizards  arc* 
to  bo  encountered  at  every  turn,  and  Crocodiles  often  swarm  in  the  rivers  and  tanks. 
The  size  attained  by  theso  croatures  in  hot  climates  is  also  enormous — the  Boas  and 
Pythons  of  tropical  America  and  Asia,  and  the  Crocodiles  and  Alligators  of  the  wanner 
parts  of  both  continents  often  acquire  dimensions  which  render  them  formidable  even 
to  man  himself,  and  the  virulence  of  the  poisonous  snakes  of  hot  countries  is  so  great, 
that  their  bite  is  frequently  attended  by  fatal  consequences. 

Divisions. — The  characters  already  given  (p.  373),  serve  to  divide  the  Reptiles  ] 
into  two  great  sections,  each  of  which  contains  two  orders.  Of  the  two  orders  with  a : 
transverse  anal  aperture,  which  are  also  characterised  by  the  absence  of  bony  matter  I 
in  the  dermal  system,  the  Ophidia,  or  Snakes,  are  distinguished  by  the  constant  want  i 
of  limbs  and  eyelids;  by  their  dilatable  mouths,  moveable  facial  bones,  and  by  the  total  j 
want  of  a sternum.  In  the  Lizards  or  Sauria,  the  limbs  are  sometimes  entirely  absent, 
or  present  only  in  a rudimentary  condition;  but  they  are  generally  pretty  well  ; 
developed,  four  in  number,  and  adapted  for  terrestrial  or  arboreal  progression.  Their  j 
mouths  are  not  dilatable,  and  the  bones  of  the  upper  jaw  and  face  are  firmly  attached  j 
to  the  skull ; the  eyes  are  almost  always  provided  with  eyelids,  and  a portion  of  the  I 
ribs  is  always  attached  to  a sternum.  , 

In  the  second  section,  the  anal  aperture  is  either  rounded  or  placed  in  a longitudinal  i 
direction,  and  the  dermal  skeleton  acquires  a bony  consistence.  Of  the  two  orders  of  ; 
which  it  is  composed,  the  Loricata  or  Crocodiles  are  distinguished  by  their  lizard-like 
forms,  their  toothed  jaws,  and  their  skin  covered  with  square  bony  plates  imbedded  in 
the  corium ; whilst  in  the  Tortoises,  or  Ghelonia , the  bony  plates  of  the  dermal  skeleton 
unite  with  the  ribs  and  sternum  to  form  a case  for  the  protection  of  the  soft  parts  of 
the  animal,  and  the  jaws  are  toothless  and  armed  simply  with  a horny  plate. 

Order  I. — Ophidia. 

General  Characters. — Few  animals  appear  to  have  been,  in  all  ages,  the  objects 
of  more  general  aversion  than  the  creatures  forming  this  order.  Hot  to  enter  upon  the 
question  of  possible  theological  grounds  for  this  general  disgust,  we  may  take  the  state- 
ment in  the  book  of  Genesis,  that  “ the  serpent  was  more  subtle  than  any  other  beast 
of  the  field,”  as  a proof  that  at  very  early  periods  the  stealthy  creeping  movements  of 
these  creatures  had  obtained  for  them  the  same  reputation  for  cunning  that  they  enjoy 
in  the  present  day  amongst  the  uninformed — a reputation  which  lias  caused  them  to 
become  one  of  the  most  common  emblems  of  deceit ; whilst  the  poisonous  properties 
possessed  by  some  of  them,  having  been  extended  in  the  popular  mind  to  the  whole 
group,  cause  them  to  be  viewed  by  all  with  feelings  of  distrust  and  dread. 

In  .the  works  of  all  the  older  naturalists,  the  popular  notion  of  a snake  as  a reptile 
destitute  of  feet  is  adopted ; and  even  in  the  “ Regne  Animal”  of  Cuvier,  the  distinc- 
tion between  the  Serpents  and  Lizards  reposes  entirely  upon  the  presence  or  absence  of 
organs  of  locomotion.  We  have  already  seen,  however,  how  very  gradual  is  the  series 
of  steps  in  the  development  of  the  limbs  of  these  animals ; and  this  appears  even  to 
have  been  observed  by  Linnaeus,  who  includes  in  his  genus  Angnis,  all  the  species  of 
snake-like  lizards,  whether  furnished  with  rudimentary  feet  or  totally  destitute  of  those 
organs.  The  justice  of  this  approximation  cannot  be  doubted,  but  modern  naturalists, 
instead  of  placing  these  animals,  with  Linnaeus,  amongst  the  Serpents,  have  removed 
them  to  the  Lizards,  with  which  they  agree  in  most  points  of  their  organization.  This 
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has  necessitated  the  establishment  of  now  characters  for  the  distinction  of  these  two 
groups,  the  old  division,  founded  on  the  presence  or  absence  of  the  limbs,  being 
evidently  untenable  under  any  circumstances ; and  fortunately  there  is  no  difficulty  in 
finding  excellent  characters  for  this  purpose. 

One  of  the  principal  distinctive  characters  of  the  Snakes  consists  in  the  peculiar 
structure  of  the  jaws.  The  mouth  in  these  animals  is  exceedingly  dilatable  ; all  the 
bones  of  the  upper  jaw  and  palate  are  freely  moveable,  with  the  exception  of  the  inter - 
L maxillaries,  which  are  firmly  attached  to  the  nasal  bones ; and  the  two  branches  of  the 
lower  jaw,  each  of  which  is  composed  of  several  pieces,  are  united  in  front  by  liga- 
ments and  muscles,  which  permit  of  their  being  separated  to  a considerable  distance  at 
•:he  pleasure  of  the  animal.  But  the  principal  cause 
if  the  immense  extent  to  which  the  mouth  of  these 
n -features  is  capable  of  being  dilated,  consists  in  the 
i mode  in  which  the  lower  jaw  is  articulated  to  the 
„heau  (Fig.  76).  The  mastoid  bone,  which  in  most 
Vertebrata  forms  a part  of  the  skull,  is  here  moveable 
:and  only  attached  to  the  skull  by  ligaments  and  mus- 
cles. It  bears  at  its  extremity  a long,  somewhat 
cylindrical  bone,  called  the  tympanic  bone,  to  the  opposite  extremity  of  which  the 
iower  jaw  is  articulated  ; and  as  the  tympanic  bone  usually  takes  an  oblique  direction, 
downwards  and  backwards,  it  often  extends  considerably  behind  the  back  of  the  skull, 
and  thus  enables  the  mouth  to  open  beyond  the  head. 

The  jaws  are  always  armed  with  hooked  conical  teeth,  which  serve  only  to  hold  the 
prey  and  assist  in  its  progress  down  the  throat ; but  the  arrangement  of  these  varies 
considerably  in  the  different  groups.  In  the  innocuous  snakes,  the  teeth  all  form  solid 
cones,  and  are  arranged  in  continuous  rows  round  the  whole  of  the  upper  and  lower 
jaws,  the  palatine  bones  also  bearing  another  double  row  of  teeth.  In  many  of  the 
venomous  species  the  maxillary  bones  are  reduced  to  a rudimentary  condition,  and 
bear  only  a pair  of  long,  acute,  perforated  teeth,  which  can  be  raised  or  depressed  at 
will  by  the. action  of  peculiar  muscles.  These,  in  fact,  form  a pair  of  tubes,  commu- 
nicating by  ducts  with  the  poison  glands,  and  through  which  the  venomous  secretion 
of  these  glands  is  injected  into  the  wounds  made  by  the  animal.  The  teeth  of  the 
palate  and  lower  jaw  are  arranged  in  these  snakes  more  or  less  after  the  same  fashion 
as  in  the  harmless  species,  but  those  of  the  true  upper  jaw  are  of  course  wanting,  and 
' this  has  given  rise  to  an  opinion  that  venomous  snakes  might  be  known  by  the  want  of 
rmaxdlary  teeth.  This,  however,  is  a mistake,  as  some  of  the  most  deadly  species  are 
furnished  wiih  a few  teeth  behind  the  poison  fangs  ; and  in  some,  which  are  suspected 
of  poisonous  properties,  the  upper  jaw  bears  one  or  more  large  furrowed  fangs  towards 
: its  hinder  part,  its  anterior  portion  being  furnished  with  small  solid  teeth  of  the  ordi- 
nary kind. 

Snakes,  like  almost  all  other  Reptiles,  live  entirely  by  the  capture  of  living 
prey,  and  as  their  teeth  are  not  adapted  for  the  division  of  their  food,  they  are  of 
course  compelled  to  swallow  it  whole.  As  their  victims  are  often  of  considerable  size, 
this  operation  is  not  unfrequently  attended  with  difficulty  ; but  the  form  and  arrange- 
ment of  the  teeth  and  jaws  are  most  admirably  adapted  for  the  peculiar  exigencies  of 
their  mode  of  life.  Dilating  its  mouth  to  the  utmost,  the  Snake  seizes  upon  one  end 
of  the  dead  body  of  its  victim,  and  by  the  continual  action  of  the  jaws  and  teeth, 
gradually  draws  it  into  its  throat,  a process  which,  perhaps,  might  rather  be  described 


Fig.  76.— Skull  of  a poisonous 
Snake. 
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as  the  gradual  extension  of  the  Snake  over  the  body  of  its  prey.  The  consumption  of 
this  mass  of  food  takes  place  very  slowly,  and  mamy  Snakes,  after  a full  meal,  pas9  a 
month  or  six  weeks  in  a statp  of  torpidity,  whilst  the  operation  of  digestion  i3 
going  on. 

The  general  form  of  theso  Reptiles  is  too  well  known  to  need  description.  They 
are  totally  destitute  of  limbs ; the  scapular  arch  and  sternum  are  entirely  wanting, 
and  the  only  trace  of  the  posterior  extremities  consists  in  a pair  of  Bmall  bones,  repre- 
senting the  pelvis,  and  sometimes  a second  pair,  corresponding  with  the  hind  limbs 
which  are  found  suspended  in  the  muscles  on  each  side  of  the  vent  in  a few  species. 
These  bones  occasionally  bear  a sort  of  horny  claw,  which  projects  slightly  from  the 
skin,  on  each  side  of  the  anus  ; but  these  organs  are  usually  so  small,  that  they  can  be 
of  but  little  use  to  the  animal.  Their  movements  are  entirely  effected  by  the  agency  of 
the  very  flexible  vertebral  column,  and  the  exceedingly  moveable  ribs.  The  latter 
are  excessively  numerous,  extending  from  the  neck  to  the  extremity  of  the  belly,  or 
even  beyond  this  into  the  tail,  and  the  animal,  when  gliding  along  the  ground,  may  be 
considered  to  be  walking  upon  the  free  extremities  of  the  ribs,  much  in  the  same  way 
that  the  Millepedes  (Juli,  vol.  i.  p.  146)  progress  by  the  action  of  their  innumerable 
little  lags. 

The  skin  appears  to  he  covered  with  scales  and  plates,  from  the  existence  of 
numerous  scaly  appendages  of  the  corium  ; these,  however,  are  completely  covered 
by  the  epidermis,  which  embraces  them  closely,  and  follows  all  the  irregularities  of 
surface,  so  that  when  the  epidermis  is  cast  it  presents,  as  it  were,  an  exact  mould  of  ; 
all  the  elevations  and  depressions  which  existed  upon  the  animal.  On  the  upper 
surface  of  the  body  these  dermal  appendages  have  the  form  of  scales  ; on  the  head  and 
belly  they  are  usually  converted  into  plates,  or  shields,  of  larger  or  smaller  size,  and 
either  of  a hexagonal  or  quadrangular  figure.  The  peculiarities  of  these  organs  furnish 
valuable  characters  for  the  classification  of  these  animals. 

The  eye,  as  already  stated,  is  destitute  of  lids,  and  covered  with  a glassy  capsule,  I 
within  which  the  eye  is  capable  of  moving  freely.  The  ears  are  not  visible  externally;  ' 
the  nostrils  are  placed  on  the  snout,  and  often  quite  at  its  extremity,  and  the  tongue  is  ; 
very  long,  thin,  bifid,  and  protrusible.  There  is  usually  only  a single  large  lung,  > 
situated  on  the  left  side  of  the  body — that  of  the  right  side  is  generally  quite  rudi- 
mentary. The  trachea  is  very  long,  and  often  cellular,  so  that  the  distinction  between 
the  trachea  and  the  lung  is  sometimes  difficult  of  recognition,  and  the  hinder  part  of 
the  long  lung  is  frequently  destitute  of  cells,  forming  a simple  sac,  which  probably 
serves  as  a reservoir  of  air.  The  other  internal  organs  are  also  much  elongated,  in 
accordance  with  the  general  form  of  the  body,  and  the  gall  bladder  is  often  separated 
from  the  liver  by  a considerable  interval. 

Divisions. — The  classification  of  these  Reptiles  presents  considerable  difficulties, 
and  scarcely  any  two  authors  are  agreed  as  to  the  limits  of  the  subordinate  groups,  or 
the  order  in  which  they  should  be  arranged.  The  general  arrangement  here  adopted  is  i 
much  the  same  as  that  given  by  Dr.  Gray  in  his  Catalogue  of  the  Snakes  in  the  British  j 
Museum.  He  divides  the  order  Ophidia  into  two  sub-orders,  the  Yiperine,  or  essen- 
tially venomous  Serpents,  with  weak  jaws,  of  which  the  upper  is  entirely  destitute  • 
of  teeth,  except  the  two  large  poison  fangs,  and  the  Colubrine  Snakes,  which  are,  for  f 
the  most  part,  harmless,  although  the  upper  jaw,  in  many  species,  bears  fangs,  besides  II 
the  ordinary  solid,  maxillary  teeth. 
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Sub-ordek  I. — Viperina 

General  Characters Tho  Viperina,  or  Venomous  Snakes  par  excellence,  are 

distinguished  from  all  others  by  the  peculiar  arrangement  of  the  teeth  in  the  upper 
j.i\v.  The  true  maxillary  bones  are  reduced  to  a very  small  size,  capable  of  a great 
i amount  of  motion,  and  bear  a single  pair  of  long  curved  fangs,*  which  can  be  laid 
Hat  in  tho  mouth  during  repose,  or  erected  when  in  action  by  tho  agency  of  peculiar 
| muscles.  These  are  the  only  teeth  supported  by  tho  maxillary  bones  ; they  are  perfo- 
i rated  throughout  by  a slender  canal,  which  communicates  with  a large  gland  situated 
in  the  head,  behind  and  under  the  eyes.  This  secretes  the  venomous  fluid,  which 
j passes  through  a duct  to  the  base  of  the  tooth,  and  thence  through  the  canal  in  its 
interior,  until  it  is  injected  into  tho  wound  made  by  the  bite  of  the  Serpent.  Its  propul- 
- siou  is  effected  partly  by  tho  contraction  of  the  proper  walls  of  the  gland,  and  partly  by 
the  pressure  of  the  muscles  of  the  jaws,  which  act  upon  it  during  their  contraction 
(Fig.  77).  The  poison  which  is  thus  injected  into  the  wound  mixes  with  the  blood, 

. and  is  then  carried  into  tho  circulation,  when  it  speedily  produces  an  injurious  effect, 

. giving  rise  to  an  altered  condition  of  tho 
blood,  which,  if  the  poison  be  present  in 
• sufficient  quantity,  quickly  renders  it  inca- 
; pable  of  supporting  life.  In  fact,  a bite 
r from  one  of  the  large  poisonous  Snakes  of 
: tropical  climates  is  generally  fatal,  even  to 

■ man,  if  the  animal  be  in  a vigorous  con- 
dition and  provided  with  a good  supply  of 
poison ; but  a bite  from  a similar  Snake, 

. after  it  has  nearly  exhausted  its  venom  bj 
previous  attacks,  may  give  rise  to  little  or 
no  inconvenience.  It  is  remarkable,  also, 
that  the  effect  of  the  poison  of  these  crea- 

■ tures  is  very  different  with  different  animals ; 
the  cold-blooded  species  in  general  appear  to  be  almost  indifferent  to  its  effects,  whilst 
most  warm-blooded  animals  soon  expire  when  a sufficient  quantity  is  injected  into  their 
veins.  Various  means  of  preventing  the  injurious  effects  of  the  bite  of  these  reptiles 
have  been  proposed,  and  the  natives  of  most  countries  in  which  they  abound  have 

‘ their  favourite  antidotes  for  the  wounds  inflicted  by  them.  The  only  means,  however, 
upon  which  it  appears  that  much  reliance  can  be  placed,  are  those  directed  to  pre- 
venting the  poison  from  getting  into  the  circulation,  and  of  these  the  principal  consist 
: in  sucking  the  wound — either  with  a cupping-glass  or  with  the  mouth,  which  may  be 
done  without  the  least  danger,  the  poison  being  quite  innocuous  when  taken  internally 
— cutting  out  the  wounded  pert,  or  burning  it  with  a hot  iron  or  with  caustic  applica- 
’ tions.  All  these  remedies  must,  however,  be  adopted  immediately  after  the  wound  has 
been  received ; if  any  time  be  allowed  to  elapse  the  most  distressing  symptoms  make 
their  appearance,  and  if  these  can  be  relieved  by  tho  administration  of  medicines, 
which,  however,  appears  somewhat  doubtful,  the  patient  generally  suffers  for  a long 
period  from  the  effects  of  tho  bite.  1 

• Behind  these  there  are  some  rudimentary  teeth,  which,  however,  are  only  developed  when  } 
required  to  replace  the  fangs,  if  these  have  been  destroyed  by  accident. 
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Fig.  77. — Head  of  Rattlesnake,  with  the  skin 
removed. 

n,  nostril ; v,  poison-gland  ; c,  fang;  in,  muscles 
of  the  jaws ; s,  salivary  glands. 
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Ihe  remainder  of  the  teeth  of  the  Yiperina,  consisting  of  two  rows  in  the  palate 
and  a row  in  each  side  of  the  lower  jaw,  are  generally  of  small  size  and  weak.  The 
hoad  is  broad,  and  more  or  less  triangular,  broadest  behind,  so  that  the  boundary 
between  the  head  and  the  neck  is  very  distinct ; and  the  surface  of  the  head  is  also 
geneia  y sea  y.  All  these  Snakes,  as  far  as  we  are  aware,  are  ovo-viviparous,  and 
accoi  mg  to  Cuvier,  the  term  Viper , applied  to  the  best-known  species,  is  derived  from 
this  circumstance,— he  regards  it  as  a corruption  of  “ vivipare.” 

Divisions.— The  Yiperine  Snakes  form  two  families,— the  Crotalidce  or  Rattle- 

snakes,  and  the  Viperid.cn  or  Vipers.  The 
former  family,  which  includes  not  only  the 
true  Rattlesnakes,  so  abundant  in  all  parts  of 
America,  but  also  a considerable  number  of 
species  distributed  in  other  warm  regions,  ig 
particularly  distinguished  by  the  presence  of 
a deep  pit  on  each  side  of  the  the  nose,  situ- 
ated beneath,  and  usually  a little  behind,  the 
nostril.  This  pit,  the  purpose  of  which  is 
still  unknown,  is  lined  with  small  plates.  The 
head  is  broad  and  flat,  scaly  on  the  crown, 
and  furnished  with  small  shields  only  on  the 
sides  and  nose.  The  teeth  are  very  small,  but 
the  poison-fangs  are  exceedingly  large  and 
powerful ; and  these  Snakes  must  be  regarded 
as  the  most  dangerous  of  the  order.  The  belly 
is  covered  with  broad  shields. 

The  best  known  examples  of  this  family 
are  the  Rattlesnakes,  which  positively  swarm 
in  the  forests  of  America,  extending  even  as 
far  north  as  Canada. 

These  Reptiles  are  distinguished  from  all  other  Snakes  by  the  presence  of  a peculiar 
appendage  at  the  extremity  of  the  tail,  composed  of  several  horny  pieces  loosely 
articulated  together,  which  produce  a sort  of  rattling  noise  when  the  animal  is  in 
motion.  The  number  of  pieces  of  which  this  rattle  is  composed  increases  with  the 
age  of  the  animal,  and  it  is  said  that  a new  one  makes  its  appearance  after  every 
change  of  skin.  The  use  of  this  appendage  to  the  animal  is  not  very  apparent,  and 
we  cannot  agree  altogether  with  some  of  the  older  writers,  who  regard  it  as  a kind 
dispensation  of  Providence  to  give  a timely  intimation  to  the  traveller  that  he  is  in 
the  vicinity  of  such  a dangerous  neighbour.  It  has  been  supposed  that  the  Rattle- 
snake employs  its  rattle  to  startle  the  squirrels  and  other  small  animals,  upon  which 
it  feeds,  from  their  repose,  and  that  these,  being  deprived  of  the  power  of  making 
their  escape,  from  the  terror  inspired  by  this  unexpected  proximity  of  their  enemy, 
fall  easy  victims  to  its  voracity,  but  this,  like  the  accounts  of  the  fascinating  power 
exercised  by  the  Rattlesnakes  upon  their  prey,  is  scarcely  borne  out  by  facts.  The 
Rattlesnakes  are  sluggish  creatures,  and  rarely  attack  man,  unless  greatly  provoked. 
The  usual  size  of  the  common  species  {Crotalus  korridus.  Fig.  78)  is  from  four  to  six 
feet,  but  specimens  have  been  met  -with  measuring  eight  feet  in  length.  The  bite 
of  a large  Rattlesnake  is  usually  fatal,  at  least  if  the  fangs  penetrate  to  a sufficient 
depth  to  introduce  the  poison  well  into  the  circulation.  Death  is  said  sometimes 


Fig.  78.— Rattlesnake  [Crotalus  horridus). 
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to  ensue  in  less  than  two  minutes  after  the  infliction  of  the  wound.  A dog,  bitten 
f,y  a Rattlesnake  of  four  feot  long,  has  been  known  to  die  in  less  than  a quarter 
oi‘  a minute.  The  Indians  of  America  possess  many  supposed  remedies  for  the  bite 
of  these  terrible  Snakes ; but  it  seems  probable  that  these,  if  useful,  can  only  he 
advantageously  applied  to  slight  bites,  which  would  not,  of  themselves,  have 
proved  fatal.  Notwithstanding  the  formidable  weapons  with  which  these  creatures 
are  armed,  the  pigs  in  some  parts  of  North  America  are  said  to  destroy  and  feed 
upon  them  with  avidity,  and  by  some  of  the  human  inhabitants  of  that  country, 
the  Rattlesnako  is  regarded  as  by  no  means  unpalatable  food. 

Those  of  the  Crotalidse  in  which  the  tail  is  destitute  of  a rattle,  have  that 
part  of  the  body  furnished  with  a sort  of  spine.  These  Reptiles  often  equal  the 
Rattlesnakes  in  size  and  in  the  power  of  their  venom,  but  many  are,  perhaps,  still 
more  dangerous,  as  they  are  exceedingly  active  animals,  and  are  always  ready  to 
make  use  of  the  terrible  weapons  with  which  they  are  armed.  The  most  dreaded 
serpent  of  the  West  Indian  Islands,  the  Craspedocephalus  Icinceolatus,  belongs  to  this 
trroup  ; it  attains  a length  of  six  or  seven  feet,  and  inhabits  the  cane-fields,  where  it 
lives  principally  on  the  rats  which  abound  in  such  situations,  and  when  in  pursuit  of 
prey,  or  of  any  object  of  irritation,  it  frequently  performs  considerable  springs.  The 
Crotalidse  of  the  eastern  hemisphere  are  confined  to  the  Asiatic  continent  and  islands. 

The  second  family  of  this  sub-order,  the  Viperidce , is  composed  of  the  Yipers  of  the 
Old  World,  which  are  distinguished  from  the  Crotalidse  by  the  absence  of  the  pits  in 
the  sides  of  the  face.  The  species  of  this  family  are  entirely  confined  to  the  Old 
' World,  in  the  hot  climates  of  which  they  are  exceedingly  abundant. 

The  common  European  Yiper  ( Pelias  Berus)  is  a well  known  example  ; it  occurs  in 
: all  countries  of  Europe,  from  Sweden  and  the  north  of  Russia,  to  the  shores  of  the 
Mediterranean.  It  is  the  only  venomous  Reptile  found  in  Britain  ; but  in  some  parts 
of  this  country  it  occurs  in  considerable  abundance,  generally  inhabiting  heaths, 
woods,  and  hedge  banks,  in  dry,  stony  districts.  It  rarely  exceeds  two  feet  in  length, 

: and  may  be  distinguished  from  the  common  Snake  of  our  country — which,  although 
perfectly  harmless,  often  undergoes  a fate  intended  for  its  poisonous  relative — by  the 
broad  triangular  head,  and  by  the  shortness  of  the  tail,  characters  which  it  possesses 
in  common  with  all  the  other  Yiperine  Snakes.  Its  general  colour  is  yellowish-brown 
a or  olive,  the  back  marked  with  a double  series  of  black  spots,  and  the  sides  paler,  and 
• spotted  with  black.  The  spots  of  the  back  are  often  confluent,  so  as  to  form  a series  of 
' transverse  black  bands,  and  other  varieties  sometimes  occur,  some  of  which  have  been 
: described  as  distinct  species.  The  poison  of  the  Yiper  is  by  no  means  so  powerful  as 
' that  of  some  of  the  larger  tropical  species  of  venomous  Serpents,  but  is  still  sufficiently 
; so  to  produce  exceedingly  painful  and  injurious  effects,  especially  in  the  warmer  parts 
. of  Europe.  Conscious  of  its  formidable  weapons,  the  Viper  stands  upon  the  defensive 
> on  the  approach  of  a suspected  enemy,  unlike  the  common  Snake,  which  always  makes 
its  escape  as  quickly  as  possible.  With  the  body  closely  coiled  up,  and  the  neck  and 
head  raised  and  slightly  thrown  back,  the  Viper  watches  the  object  of  its  suspicion 
until  the  latter  approaches  within  its  reach,  when  the  head  is  immediately  darted  upon 
it,  a wound  inflicted,  and  the  poison  injected,  with  the  velocity  of  thought.  Dogs  are 
not  unfrequently  struck  in  this  manner,  and  at  a recent  meeting  of  the  Zoological  Society, 
Mr.  Yarrell  stated,  that  when  out  shooting,  he  had  seen  two  dogs  bitten  by  Vipers. 
The  symptoms  produced  were  very  distressing— the  dogs’  heads  swelled  up,  and  they 
became  quite  unable  to  proceed,  and  although  they  recovered  from  the  immediate 
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effects  of  tho  bite,  they  were  never  afterwards  of  the  least  use.  Two  other  species  of 
this  family  arc  found  in  tho  south  of  Europe,  and  the  islands  of  the  Mediterranean. 

Of  the  exotic  species  the  most  celebrated  is  the  Cerastes  or  Homed  Snake  (Cerate*  I 
Hasselquisth),  which  is  found  abundantly  in  Egypt,  and  has  acquired  an  historical  cele-  I 
brity  from  its  having  afforded  Cleopatra  the  means  of  escaping  from  the  disgrace  of 
forming  an  appendage  to  tho  triumph  of  her  Roman  conqueror.  The  Cerastes  is  a small 
snake  generally  measuring  from  a foot  to  fifteen  inches  in  length  ; although  some 
specimens  aro  more  than  two  feet  long.  Above  each  eye  in  the  male,  there  is  a 6ort  of 
horn-like  process,  with  the  point  directed  a little  forwards,  which,  although  it  cannot 
be  regarded  as  a weapon  of  any  kind,  yet  adds  greatly  to  the  malignity  of  the  creature's  | 
aspect.  The  Cerastes  is  found  in  great  plenty  in  the  dry  sandy  deserts  of  Egypt,  Syria 
and  Arabia,  and  probably  in  other  parts  of  Asia  and  the  north  of  Africa.  It  is  said  to 
be  exceedingly  active  in  its  movements,  springing  to  a distance  of  three  feet  or  more 
when  making  its  attack.  According  to  Bruce,  who  has  given  a long  account  of  its 
habits,  many  of  the  inhabitants  of  the  countries  infested  by  the  Cerastes,  handle  these 
creatures  with  impunity,  and  even  without  their  making  the  least  attempt  to  bite  ; and  in 
some  cases,  at  any  rate,  this  immunity  is  procured  by  constantly  chewing  certain  roots  and 
washing  the  body  with  a particular  vegetable  decoction.  Bruce  adds  that  the  drugs 
were  given  to  him,  and  that  he  several  times  “ armed  himself”  to  make  the  experiment, 

“ but  his  heart  always  failed  him  when  he  came  to  the  trial.” 

Sub-order  II. — Colubrina. 

General  Characters. — The  Colubrine  Snakes  are  distinguished  from  those  of  the 
preceding  sub-order  by  the  greater  strength  of  their  jaws,  and  by  having  the  maxillary 
bones  much  longer  and  armed  with  solid  conical  teeth,  sometimes  intermixed  with 
fangs.  The  latter  are,  however,  somewhat  different  in  construction  from  those  of  the 
Yiperina,  they  are  simply  grooved  or  slit  down  one  side,  and  although  the  sides  of  this 
slit  are  often  in  close  contact  so  as  to  form  a canal  in  the  interior  of  the  tooth,  they  are 
never  amalgamated  as  in  the  Yiperine  Snakes.  The  fangs  of  the  Colubrine  Snakes, 
moreover,  are  always  immoveably  fixed  in  the  mouth,  the  different  arrangement  of  the  1 
maxillary  bones  necessarily  preventing  those  movements  by  which  the  Yiperina  arc 
enabled  to  raise  and  depress  their  fangs  at  pleasure.  The  head  generally  tapers  off 
gradually  into  the  neck,  and  does  not  present  the  triangular  form  which  prevails  in  the  ! 
preceding  sub-order,  and  the  crown  is  frequently  covered  with  shield-like  plates. 

Divisions. — The  Colubrine  Snakes  may  be  divided  into  two  great  sections,  accord- 
ing as  the  maxillary  bones  are  armed  only  with  solid  teeth,  or  with  these  mixed  with 
long,  grooved  fangs.  The  Snakes  of  the  former  group,  which  constitute  the  great 
majority  of  the  sub-order,  are  perfectly  innocuous  ; but  the  second  section  includes  a 
considerable  number  of  venomous  species.  The  latter  may  be  again  divided  into  two 
groups ; the  Venenosa,  including  the  undoubtedly  venomous  species  which  have  the 
fangs  placed  at  the  anterior  portion  of  the  maxillary  bones,  with  the  solid  teeth  behind 
them;  and  the  Suspecta,  in  which  the  fangs  are  situated  at  the  back  of  the  jaw  be- 
hind the  common  teeth.  The  venomous  species  form  two  families,  the  Elapidcc  and 
the  Hydrophidce. 

The  Elapidcc  have  a short,  rounded  head,  covered  with  shields,  and  the  nostrils  are 
placed  on  the  sides  of  the  snout  close  to  its  apex.  The  body  is  rounded,  and  the  tail 
round  and  tapering ; the  lower  surface  is  covered  with  shields,  which  are  usually  single 
and  transverse  on  the  belly,  but  arranged  in  adoublerowunder  the  tail.  The  poison-fangs 
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La  these  animals  arc  much  smaller  than  in  the  Viperine  Snakes  ; but  such  is  the  virulence 
-f  their  poison,  that  their  bito  is  perhaps  quite  as  dangerous  as  that  of  any  other  snake. 
The  skin  of  the  neck  is  very  loose,  and  the  ribs  of  (hat  part  of  the  body  are  capable  of 
being  extended  and  raised  so  as  to  dilate  the  skin  into  a sort  of  disc,  which,  from  its 
resemblance  to  a hood,  has  obtained  for  these 
creatures  the  Euglish  name  of  Hooded  Snakes, 
with  which  the  Portuguese  Cobra  di  Capello, 
by  which  they  are  perhaps  better  known,  is 
exactly  synonymous.  The  Indian  species, 

L yaia  tripudians,  to  which  the  name  of  Cobra 
, ji  Capello  properly  applies,  is  also  known  as 
: the  Spectacle  Snake,  from  the  existence  of  a 
[ .curious  mark  upon  the  back  of  the  neck  ex- 
, actly  resembling  a pair  of  spectacles  in  form. 

| This  Snake  attains  a length  of  three  or  four  feet, 
or  even  more,  and  is  certainly  one  of  the  most 
dangerous  of  the  venomous  serpents.  For- 
midable as  it  is,  however,  a small  mammife- 
rous  animal,  the  Mungoos  ( Herpestes  prise  us), 
does  not  fear  to  attack  it  and  usually  with 
success, — the  Snake  on  being  brought  into  the 
presence  of  its  seemingly  contemptible  enemy, 
k sometimes  endeavouring  to  make  its  escape, 
f The  Mungoos,  of  course,  often  gets  bitten  in  these  encounters,  but  it  is  said  to  be 
i acquainted  with  some  particular  herb  which  serves  as  an  antidote  to  the  poison  of  the 
Snake.  The  Hindoos  assert  that  the  root  of  the  Ophiorhiza  Mangos  prevents  the  ill 
effects  of  the  Cobra’s  bite.  A very  similar  species,  the  Soje  (Mai a Majc,  Fig.  79),  is 
common  in  Egypt.  Both  these  Snakes  are  commonly  carried  about  for  exhibition  by  the 
jugglers  of  their  respective  countries,  the  fangs  being  previously  withdrawn.  The 
• Snake  is  taught  to  raise  the  fore  part  of  the  body  in  the  attitude  which  it  generally 
assumes  when  about  to  strike,  and  in  this  position  it  is  made  to  move  its  head  from 
aide  to  side  with  a soil  of  dancing  motion,  to  the  sound  of  some  musical  instrument. 

The  Hydrophidce,  or  Sea-snakes,  are  distinguished  from  the  Snakes  of  the  preceding 
family,  with  which  they  agree  in  the  general  arrangement  of  their  teeth,  by  the  com- 
> pressed  form  of  the  short  tail,  which  is  converted  into  a vertical  oar.  The  body  is  also 
compressed,  and  usually  entirely  covered  with  scales.  The  head  is  not  distinctly 
separated  from  the  neck,  and  is  usually  covered  with  shields  ; the  nostrils  are  placed 
. close  together  upon  the  upper  part  of  the  snout,  and  provided  with  valves  to  close 
1 them  when  the  head  is  immersed  in  the  water. 

The  Hydrophidae  are  found  exclusively  in  the  seas  of  the  warmer  parts  of  the 
eastern  hemisphere,  on  the  coasts  of  India,  and  off  the  islands  of  the  Indian  and  Pacific 
Oceans.  Some  of  them  occur  as  far  south  as  the  coasts  of  New  Zealand  and  Australia. 
1 A few  are  found  occasionally  in  salt  water  tanks  and  canals  ; but  they  usually  confine 
themselves  to  the  ocean,  and  rarely  ascend  beyond  the  mouths  of  rivers  ; in  fact,  they 
are  said  to  be  unable  to  live  in  fresh  water.  This  is  probably  a mistake,  as  they  are 
strictly  air-breathing  animals,  and  often  visit  the  shore,  where,  in  fact,  they  deposit 
their  eggs.  They  are  exceedingly  venomous,  and  are  regarded  with  great  dread  by 
the  fishermen,  in  whose  nets  they  are  not  unfrequently  caught.  They  are.  however. 


Fig.  79.— Egyptian  Hooded  Snake  [Naia 
Eaje). 
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eaten  by  the  inhabitants  oi  some  of  the  countries  on  whose  shores  they  occur  TL  I 
rarely  exceed  four  feet  in  length.  " ney| 

The  second  group  of  Colubrino  Snakes,  with  both  fangs  and  teeth  in  the  maxillarv 
bones  (tho  Suspeeta),  includes  a considerable  number  of  species  which  are  known  to  b 1 
harmless,  whilst  others  arc  reputed  venomous  by  the  natives  of  the  countries  in  which 
they  occur,  although,  in  most  cases,  it  appears  very  doubtful  whether  they  are  reallvl 
deserving  of  this  reputation.  In  these  Serpents  the  solid  teeth  are  placed  in  front  o’f 
the  fangs,  of  which  there  are  usually  more  than  one  on  each  side,  which  latter  are! 
grooved  or  split  along  the  convex  surface,  although  it  does  not  appear  that  they! 
communicate  with  internal  poison  glands.  The  head  is  usually  covered  with  shield- ! 
like  plates. 

Of  these  Snakes  there  are  three  families.  In  the  first,  the  Homalopsidce , the  nostrils} 
are  placed  close  together,  and  furnished  with  valves,  as  in  the  Hydrophidm,  which} 
these  Serpents  also  resemble  in  their  aquatic  habits,  although  they  reside  entirely  in} 
fresh  water.  They  differ  from  the  Hydrophidse  in  the  form  of  the  tail,  which  is» 
elongated,  round,  and  tapering.  These  animals  are  especially  abundant  in  the  rivers! 
and  ponds  of  India  and  the  islands  of  the  Eastern  Archipelago,  where  some  of  themi 
are  reputed  venomous,  but  apparently  without  reason.  They  sometimes  attain  at 
considerable  size. 

The  Dipsadidce  have  a long,  compressed,  slender  body,  usually  considerably  nar-  i 
rower  than  the  head,  which  is  covered  with  shields,  and  the  scales,  or  rather  plates,) 
which  run  along  the  back  are  considerably  larger  than  the  rest.  Both  jaws  are  some- 
times furnished  with  fangs.  The  Dendrophidce  resemble  the  preceding  in  the  form  oft 
their  bodies,  and  in  the  possession  of  a row  of  large  scales  along  the  dorsal  region ; but ; 
the  head  is  not  wider  than  the  body. 

The  perfectly  harmless  Colubrine  Snakes,  or  those  in  which  the  large  fangs  are  \ 

entirely  wanting,  may 1 
be  divided  into  three  I 
families.  In  the  first  1 
of  these,  the  Colu~< 
brida; , or  Snakes,  of  I 
which  the  common  | 
Snake,  or  Ringed  I 
Snake  (Coluber natrix,  j 
Fig.  80)  of  this  coun-  i 
try  is  a familiar  ex- 
ample, the  head  is  ( 
small,  and  somewhat  |i 
triangular,  but  little  t| 
thicker  than  the  neck, 

and  covered  with  shield-like  plates ; the  nostrils  are  placed  on  the  sides  of  the  snout,  and 
the  eyes  are  small,  and  furnished  with  round  pupils.  The  body  is  nearly  cylindrical,  and 
the  tail  long  and  tapering  ; the  entire  upper  surface  is  covered  with  scales,  the  belly  and 
throat  with  broad  transverse  plates,  arranged  in  a single  series,  and  the  lower  surface  of 
the  tail  with  two  rows  of  similar  plates.  The  mouth  is  large,  and  the  jaws  are  furnished 
with  numerous  teeth,  which  are  usually  of  nearly  equal  size  ; the  intermaxillary  bones 
are  never  armed  with  teeth.  No  traces  of  the  hind  limbs  are  to  be  discovered  in  the 
neignbourhood  of  the  vent. 


Fig-.  80. — Common  Snake  ( Coluber  natrix ). 
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Tho  spccie3  of  this  family  are  excessively  numerous,  uud  tneir  study  is  perhaps 
one  of  the  most  difficult  problems  in  zoology.  They  are  distributed  in  all  parts  of  the 
globe,  generally  living  on  tho  ground,  in  damp  woods  and  marshy  places,  where  they 
prey  to  a great  extent  upon  the  Batrachia,  which  usually  abound  in  such  situations. 
Many  of  them  are  also  inhabitants  of  the  water;  and  most  of  those  which  dwell 
habitually  upon  the  ground  take  to  the  water  with  groat  facility. 

The  common  Snake  ( Coluber  natrix ) is  tolerably  abundant  in  Britain,  and,  indeed, 
throughout  Europe  ; it  frequents  woods,  moist  bogs,  and  other  sheltered  situations,  in 
the  vicinity  of  water.  It  is  an  elegant  creature,  usually  about  three  feet  in  length,  of 
i pale  olive  colour,  spotted  with  black  on  the  sides,  and  whitish  beneath.  Immedi- 
ately behind  the  head  there  is  on  each  side  of  the  neck  a yellowish-white  spot,  which 
dves  the  animal  the  collared  appearance  which  has  led  to  its  name  of  Binged  Snake ; 
>ehind  each  of  these  pale  spots  is  a semilunar  black  one.  The  common  Snake  preys 
lpon  almost  any  small  animals  that  come  in  its  way,  such  as  insects,  worms,  small 
>irds,  mice,  &c. ; but  its  chief  diet  usually  consists  of  frogs, — and  in  pursuit  of  the 
ast-mentioned  animals  it  has  frequently  been  known  to  take  the  water.  It  deposits 
t3  eggs  in  warm,  moist  situations,  frequently  selecting  hot-beds  and  dunghills,  where 
he  eggs  are  often  found  attached  together,  in  the  form  of  a necklace,  to  the  number  of  | 
:'ifteen  or  twenty.  The  young  are  said  not  to  make  their  appearance  until  the  I 
i.  Allowing  spring. 

The  common  Snakes,  like  all  the  Beptiles  inhabiting  temperate  and  cold  climates, 
.■ass  the  winter  in  a state  of  torpidity  ; a considerable  number  of  them  usually  select 
ome  suitable  retreat,  where  they  remain  closely  coiled  together  until  the  return  of 
nild  weather  recalls  them  to  activity.  It  is  generally  supposed  that  Snakes  change 
heir  epidermis  annually,  and  Dr.  Shaw  states  that  this  takes  place  in  the  spring, 
i : mmediately  after  the  animals  have  quitted  their  winter  retreat.  This,  however,  is 
, iot  exactly  the  case,  for  the  casting  of  the  epidermis  appears  to  take  place  at  different 
i atervals  in  different  individuals  ; some  observers  stating  that  the  change  occurs  twice 
a the  year,  whilst  Mr.  Bell  says  that  he  has  known  it  take  place  four  times  in  the 
It  ourse  of  the  summer.  Occasionally,  and  especially  when  excited  or  irritated,  the 
Inake  emits  a most  intolerable  odour,  although  at  other  times  it  occasions  no  such 
nnoyance  ; thus  Gilbert  "White,  in  his  “ Natural  History  of  Selbome,”  mentions  the 
. ase  of  a tame  Snake  “ which  was  in  its  person  as  sweet  as  any  animal,  while  in  good 
tumour  and  unalarmed ; but  as  soon  as  a stranger,  or  a dog  or  cat,  came  in,  fell  to 
i visaing,  and  filled  the  room  with  such  nauseous  effluvia  as  rendered  it  hardly  support- 
fc  .ble.”  Cuvier  states  that  the  common  Snake  is  eaten  in  some  places. 

Several  other  species  belonging  to  this  family  are  found  in  the  southern  countries 
x Europe.  The  largest  of  these  is  the  Coluber  Elaphis , which  sometimes  attains  a 
mgth  of  upwards  of  six  feet.  It  is  found  in  Italy  and  the  south  of  France  ; and 
luvier  states  that  it  is  most  probably  the  Boa  of  Pliny.  Another  remarkable  species  is 
: he  iEsculapian  Snake  (C.  JEsculapii),  which  is  found  in  great  abundance  in  the 
|"  neighbourhood  of  Borne,  and  is  commonly  represented  by  the  ancients  in  their  statues 
•f  .$3cidapius. 

Of  the  foreign  species,  we  may  refer  to  the  Tropidonoti  of  North  America,  some  of 
rhich  live  almost  entirely  in  the  water,  where  they  swim  with  great  rapidity  in 
| >ursuit  of  frogs  and  fishes.  None  of  them  appear  to  exceed  three  feet  in  length,  and 
» hey  are  all  of  a gentle  disposition,  Buffering  themselves  to  be  handled  without 
-Attempting  to  bite.  ..  n 
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T1}Q  aquatic  species  of  this  genus,  Tropidonotus,  frequently  rest  upon  the  branches 
<>f  trees  overhanging  the  water,  doubtless  looking  out  for  prey.  The  Beterochni 
which  also  inhabit  the  United  States  of  America,  have  the  spout  pointed,  and  slightly 
turned  up  at  the  apex,  and  possess  the  singular  powor  of  dilating  the  back  of  the  he,ad 
and  tho  neck  when  disturbed  or  irritated,  Under  these  circumstances  they  usually 
ooil  themselves  up,  raise  the  head  in  a threatening  attitude,  and  hiss  in  the  manner  of 
poisonpus  Snakes  when  about  to  strike,  and  they  will  even  project  the  head  at  any 
object  that  may  he  extended  towards  thorn  ; hut  Dr.  Holbrook  states  that  he  never 
could  get  them  to  open  tjieir  mouths,  or  bite,  by  any  amount  of  irritation.  The  older 
writers,  however,  attributed  venomous  properties  to  these  harmless  creatures,  and 
Catesby  describes  and  figures  one  of  them  as  “ having  the  like  fangs  of  destruction  as  ' 
the  Rattlesnake.” 

Onp  of  the  most  abundant  of  the  North  American  Snakes  is  the  Black  Snake 
(Coluber  constrictor),  which  is  often  six  feet  in  length,  and  is  entirely  of  a shining 
black  colour.  It  is  an  exceedingly  active  animal,  climbing  trees  with  great  facility, 
in  search  of  the  nests  of  birds,  and,  according  to  Catesby,  pursuing  rats  into  even' 
crevice  of  the  houses. 

This  Snake  has  a singular  habit,  which  often  produces  ludicrous  results.  The 
inhabitants  of  the  districts  in  which  Rattlesnakes  abound,  usually  take  to  flight  the 
moment  they  catch  sight  of  a serpent,  without  waiting  to  ascertain  whether  it  is 
really  one  of  these  dreaded  venomous  Reptiles.  The  Black  Snake,  in  such  cases, 
prompted  perhaps  by  a spirit  of  fun,  immediately  starts  in  pursuit  of  the  fugitive, 
whom  it  generally  soon  overtakes,  and,  twining  round  his  legs,  brings  him  to  the 
ground,  but  without  doing  him  any  other  injury.  The  Black  Snake  often  robs 
hen-roosts,  and  is  said  also  to  he  in  the  habit  of  skimming  the  cream  off  the  milk  in 
dairies. 

The  second  family  of  the  fangless  Colubrine  Snakes  is  that  of  the  Boidce,  including  , 
those  large  serpents  of  tropical  countries,  which,  from  their  enormous  size  and  strength, , 
are  almost  as  much  to  he  dreaded  as  the  venomous  species.  These  Snakes  are  distin- 
guished from  the  true  Coluhridae  by  the  presence  of  rudimentary  hind  limbs,  consisting 
of  a few  small  hones  suspended  in  the  muscles  on  each  side  of  the  vent,  and  terminated 
by  a sort  of  horny  claw,  which  is  visible  externally.  The  head  in  these  Snakes  is  • 
somewhat  triangular,  and  slightly  exceeds  the  neck  in  thickness,  so  that  the  distinction 
between  these  two  regions  is  rather  more  perceptible  than  in  the  Colubridae.  The  mouth 
is  very  wide,  extending  far  beyond  the  eyes  ; both  the  jaws  and  the  palatine  bones  are 
armed  with  teeth,  as  are  also  the  intermaxillaries  occasionally.  The  head  is  usually 
covered  with  shields,  sometimes  with  scales  ; the  throat  is  scaly,  and  the  belly  covered 
with  transverse  plates.  The  tail  is  usually  rather  short  and  prehensile — its  lower 
surface  is  covered  with  a double  series  of  shields. 

The  snakes  belonging  to  this  family  are  frequently  of  gigantic  size ; they  are  dis- 
tributed pretty  generally  over  the  tropical  parts  of  both  continents.  They  may  be 
divided  into  three  groups,  of  which  the  first,  the  Pythons,  including  the  largest  species 
of  the  family,  is  distinguished  by  the  possession  of  teeth  in  the  intermaxillary  bones. 
They  possess  a strong  prehensile  tail,  with  two  rows  of  plates  beneath,  and  the  labial 
plates  are  deeply  pitted.  The  Pythons  are  entirely  confined  to  the  Old  "World,  and  the  t 
largest  species,  forming  the  genus  Python,  are  found  only  in  India  and  the  islands  of  | 
the  Eastern  Archipelago.  These  snakes  certainly  attain  a length  of  thirty  feet ; and  an  | 
instance  is  on  record  of  one  of  them  measuring  upwards  of  sixty  feet  in  length,  having  j 


Fig.  81. — Boa  Constrictor. 

ne.  If  we  may  believe  the  scattered  notices  of  ancient  authors,  we  may  suppose  that 
earlier  periods,  when  the  human  population  of  the  earth  was  less  numerous,  these 
■ikes  attained  still  greater  dimensions  than  at  the  present  day.  One  instance  of  the 
'urrence  of  a gigantic  snake  on  the  northern  coast  of  Africa,  must  he  familiar  to 
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'•  ,een  destroyed  in  the  act  of  coiling  itself  round  a man  who  was  lying  asleep  in  a boat. 
1 Tiey  frequently. ascend  trees,  and  lie  upon  the  branches  in  a position  which  enables 
i jj0m  readily  io  drop  upon  any  unfortimate  animals  that'  may  pass  their  station  ; and 
fi  oth  these,  and  the  Boas. are  said  often  to  cling  by  the  tail  to  some  tree  growing  in  the 
[,  rater,  when  they  float  upon  the  surface  at  full  length,  lying  in  wait  for  animals  that 
| iav  come,  to  the  water  to  drink.  They  prey  upon  animals  of  such  bulk  as  would  seem  to 
j >nder  their  swallowing  them  a matter  of  impossibility  ; according  to  some  writers,  they 
| in  destroy  and  gorge  a buffalo ; but  specimens  capable  of  such  feats  of  voracity  appear  to 
| e rarely  met  with,  although  there  is  no  doubt  that  a good-sized  Python  will  make  away 
! ith  a .goat  or  calf.  The  victim  is  destroyed  by  powerful  compression,  effected  by  the 
j !ake  coiling  its  body  round  it  and  then  gradually  tightening  the  folds.  In  this 
. anner  the  body  of  the  animal  is  reduced  to  a state  fit  for  being  swallowed,  and  this 
oration,  which  is  effected  in  the  way  already  described,  usually  takes  a considerable 
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most  of  our  readers  ; we  allude  to  the  serpent  which  is  said  to  have  thrown  the  army  i 
of  Regulus  into  confusion,  killing  and  devouring  several  of  his  soldiers,  and  destroying  1 
others  by  squeezing  them  in  its  folds.  The  historian  tells  us,  that  this  formidable 
snako  was  only  destroyed  at  last  by  assailing  it  with  the  military  engines  usually! 
employed  in  the  siege  of  fortified  places.  This  serpent  is  said  to  have  measured  up. » 
wards  of  one  hundred  and  twenty  feet ; its  skin  was  sent  to  Rome,  where  it  was  sus- 1 
pended  in  a temple,  and  remained  for  many  years.  It  is,  however,  very  doubtful  I 
whether  implicit  faith  can  be  placed  in  this  account,  as  the  ancients  generally  appear! 
to  have  had  very  exaggerated  ideas  of  the  size  of  the  large  serpents  of  Africa.  Lucan  1 
is  not  content  with  attributing  to  them  the  power  of  destroying  oxen,  but  also  subjects! 
even  the  elephant  to  their  dominion  ! 

In  their  habits  the  Boas  exactly  resemble  the  Pythons,  from  which  they  differ! 
principally  in  the  absence  of  the  intermaxillary  teeth.  The  majority  of  these  Snakes ) 
are  confined  to  South  America  and  the  adjacent  islands,  where  some  of  them  attain  a! 
length  of  upwards  of  thirty  feet.  The  best  known  of  these  is  perhaps  the  Boa  conslric-  • 
tor  (Fig.  81),  whose  name  has  generally  been  applied  to  all  the  large  snakes. 

A third  group  is  formed  by  the  genus  Eryx,  and  one  or  two  allied  genera  in  which! 
the  head  is  rounded  and  not  distinctly  separated  from  the  neck;  the  intermaxillary! 
teeth  are  wanting,  and  the  tail  is  short,  obtuse,  and  not  prehensile.  These  snakes,! 
which  are  comparatively  of  small  size,  are  found  principally  in  India  and  some  of  the! 
eastern  islands.  One  or  two  species  inhabit  T urkey,  Greece,  and  Egypt. 

The  Ophidia  are  concluded  by  the  Tortricidce,  a small  family  of  Serpents  which  are! 
often  included  amongst  the  Boidse,  as,  like  them,  they  are  furnished  with  spurs  at  the! 
sides  of  the  vent.  They  differ  from  these,  however,  in  the  small  size  of  the  mouth,, 
which  only  extends  backwards  as  far  as  the  eyes ; the  bones  of  the  upper  jaw,  also,  are! 
firmly  attached  to  the  head,  and  the  branches  of  the  lower  jaw,  although  quite! 
separate,  are  less  extensible  than  in  the  other  Snakes.  These  are  small  Snakes  which! 
live  upon  the  ground  in  the  tropical  regions  of  both  hemispheres.  They  are  slow  in| 
their  movements,  and  prey  upon  insects  and  other  small  animals.  The  Tortricids, , 
in  the  structure  of  the  head  and  mouth,  appear  to  lead  towards  the  next  order,  withi 
the  serpentiform  species  of  which  they  were  formerly  confounded. 

Order  II.— Satjria. 

General  Characters. — As  a general  rule,  the  animals  of  this  order  are  furnished! 
with  four  well-developed  legs,  and  may  come  under  the  popular  denomination  of; 
Lizards ; but  in  a considerable  number  these  organs  are  wanting,  and  in  some  cases  itl 
is  even  doubtful  whether  these  footless  species  should  be  referred  to  this  or  the  pre-- 
ceding  group.  The  only  characters  to  which  we  can  appeal  in  these  cases  are  those! 
furnished  by  the  structure  of  the  head  and  jaws.  In  the  Sauria  the  bones  of  the  upper! 
jaw  and  face  are  firmly  attached  to  the  skull,  so  that  they  are  quite  incapable  of  anyt 
independent  motion;  and  the  mastoid  and  tympanio  bones,  which  give  support  to  the! 
lower  jaw,  and  which  in  the  Serpents  are  moveably  articulated  to  the  skull,  and  thus! 
enable  the  mouth  to  he  dilated  to  a vast  extent,  are  here  united  with  the  other  bones  of  j 
the  head,  so  that  the  lower  jaw,  instead  of  a loose  triple  articulation,  moves  only  from! 
a single  point.  The  branches  of  the  lower  jaw  are  firmly  united  in  front  by  a suture,  t 
so  that  the  lateral  dilatation  so  remarkable  in  the  Snakes  is  rendered  impossible. 

Both  jaws  are  always  armed  with  teeth  ; but  these  organs  are  generally  confined! 
to  the  bones  of  the  jaws,  and  rarely  occur  upoD  the  palate.  Like  those  of  the  Snakes,  | 
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! he  teeth  of  the  Saurian  Reptiles  are  usually  acutely  conical  and  slightly  hooked ; but 
t n some  cases  they  are  compressed,  and  occasionally  dentated  on  the  edges.  The  teeth 
t re  never  inserted  into  separate  sockets,  hut  simply  attached  to  the  surface  of  the  jaw. 
n some  forms,  however,  the  jaw  is  furnished  with  a furrow  for  the  reception  of  the 
.0.-0  of  the  teeth,  which  is  hounded  externally  by  a ridge  ; and  each  tooth  not  only 
tands  upon  a slight  bony  eminence,  but  is  also  attached  by  the  external  portion  of  its 
use  to  the  inside  of  the  ridge  of  the  jaw. 

The  tongue  exhibits  two  very  distinct  forms  in  these  Reptiles.  In  some  the  tongue 
. esembles  that  of  the  Ophidia,  being  long,  slender,  horny,  bifid,  and  inclosed  in  a sheath, 
•om  which  it  can  he  protruded  at  pleasure,  the  front  of  the  mouth  being  furnished  with 
notch  for  the  passage  of  the  tongue  when  the  jaws  are  closed;  whilst  in  others  this 
krgan  is  thick  and  fleshy,  attached  to  the  back  of  the  mouth,  destitute  of  a sheath,  and 
nly  protrusible  when  the  mouth  is  opened.  This  difference  in  the  structure  of  the 
, jngue  has  given  rise  to  a division  of  the  order  into  two  great  groups,  the  Fissilinguia 
r Leptoglossa , which  exhibit  the  first  modification,  and  the  Brevilinguia  or  Fachyglossa, 
1 which  the  second  form  prevails. 

The  eyes  in  the  Lizards  are  almost  always  furnished  with  distinct  eyelids,  and  the 
ar  is  generally  visible  externally.  The  structure  of  the  skin  and  scales  is  usually 

• de  same  as  in  the  Snakes,  and  the  head  is  almost  always  covered  with  shield-like 

lates. 

The  development  of  the  extremities  is  very  variable  in  this  order,  some  species 
\ eing  as  completely  destitute  of  external  limbs  as  any  of  the  Snakes ; whilst  in  others 
ae  members  are  well  developed.  They  are  generally  four  in  number,  and  when 
r resent  are  always  terminated  by  distinct  toes,  furnished  with  claws.  An  essential 
haracter,  by  which  the  Saurian  skeleton  is  distinguished  from  that  of  the  Ophidian 
k leptiles,  consists  in  the  presence  of  a sternum,  to  which  some  of  the  ribs  are  always 
■ttached  ; this  bone  increases  in  size  in  proportion  to  the  development  of  the  legs. 

Divisions. — The  immense  number  and  great  diversity  of  these  animals  render 
/heir  arrangement  a matter  of  considerable  difficulty,  and  authors  are  by  no  means 
. -.enerally  agreed  as  to  the  limits  of  the  families,  which  are  rather  numerous. 

The  nearest  approach  to  the  preceding  order  is  made  by  the  Typhlopidce , which,  in 
i ict,  stand  upon  a sort  of  debateable  ground,  some  writers  claiming  them  for  the 
; ophidia,  whilst  others  refer  them  to  the  Lizards.  They  are  small,  worm-like  creatures, 

' f a nearly  cylindrical  form,  quite  destitute  of  limbs ; the  head  is  covered  with  shields, 
nd  the  tail  is  very  short,  and  rounded  off  at  the  end.  The  eyes  are  very  small,  and 
Restitute  of  eyelids,  sometimes  rudimentary,  and  concealed  under  the  skin  ; and  there 
; no  external  ear.  The  bones  of  the  upper  jaw  are  firmly  attached  to  the  skull,  and 
. .re  snout  projects  considerably  in  front  of  the  lower  jaw,  so  that  the  opening  of  the 

• louth  is  situated  in  the  under  surface  of  the  head.  The  surface  of  the  skin  is  divided 
y a series  of  transverse  and  longitudinal  furrows,  into  numerous  square  plates,  each 

f f which  is  furnished  with  a small  horny  scale.  The  dentition  of  these  animals  is 
remarkable,  teeth  existing  only  in  one  of  the  jaws  ; in  some  cases  it  is  the  upper,  in 
1 thers  the  lower,  jaw  that  is  thus  armed.  These  singular  Reptiles  are  found  in  eon- 
iderable  numbers  in  the  warmer  region  of  both  hemispheres.  A single  species  only  is 
\ Dund  in  Europe.  They  live  in  holes  in  the  ground  and  under  stones,  burying  tbem- 
elves  sometimes  to  the  depth  of  three  or  four  feet,  during  the  rainy  season.  They 

• eed  principally  upon  insects  and  v orms,  and  are  said  to  move  with  considerable 

• wiftn.ss. 
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Nearly  allied  to  these  are  the  Amphisbanidce , which  are  also  cylindrical,  vermifbrtiJ 
Reptiles,  with  the  skin  annulatcd  and  divided  into  square  shields  by  transverse  and! 
longitudinal  furrows.  The  head  is  of  the  samo  thickness  as  the  neck  ; the  tail  rounded! 
off  and  exceedingly  short,  so  that  the  anus  is  almost  at  the  extremity  of  the  body  ; and 
the  mouth  is  vciy  small,  and  placed  on  the  lower  surface  of  the  head.  The  tongue  ii  i 
thick,  short,  not  sheathed,  slightly  notched  at  the  end,  and  terminated  by  two  smooth! 
threads ; the  teeth  are  placed  in  a single  row  in  both  jaws,  which  are  generally) 
furnished  with  furrows  for  their  reception,  although  in  one  genus  ( Trcpidophis ) thq 
teeth  grow  upon  the  margin  of  the  jaws.  The  eyes  are  very  small,  destitute  of  eyelids! 
and  sometimes  hidden  under  the  skin ; the  ear  is  also  covered  by  the  skin.  Thq 
majority  are  quite  destitute  of  limbs ; but  in  the  genus  Chirotea  there  are  very'  sioab 
anterior  legs,  terminated  by  five  toes.  The  only  known  species  of  this  genus  is  tho 
C.  lumbricoides,  a native  of  Mexico,  which  grows  to  a length  of  about  eight  inchest 
Like  the  Typhlopidae,  the  Amphisbsenidse  are  found  principally  in  tropical  climates!' 
and  most  of  them  are  inhabitants  of  America.  They  live  in  the  ground,  and  feed  upoii 
insects  and  worms. 

We  now  come  to  the  true  Lizards,  in  which  the  limbs  are  almost  always  developed! 
These  may  be  divided  into  two  great  seotions,  the  Leptoglosaa  and  the  Pachyglossa,  in 
accordance  with  the  structure  of  the  tongue  (see  page  389). 

Of  the  Leptoglosaa,  distinguished  by  the  bifid,  sheathed,  and  protrusible  tongue^ 

several  species  still  retain  a considerable  Tesem-) 
blance  to  the  Ophidian  Reptiles.  This  is  par! 
ticularly  evident  in  the  first  family,  the  Gym\ 
nophthalmidce,  in  which  the  body  is  exceedingly 
elongated  and  snake-like ; the  limbs  are  eithej 
rudimentary  or  altogether  wanting ; and  the  eye! 
are  destitute  of  eyelids,  and  either  covered  by) 
a transparent  capsule,  as  in  the  Snakes,  or  com! 
pletely  concealed  under  the  skin.  The  skin  i4 
covered  with  regular  scales,  imbedded  in  small 
sacs,  and  lying  over  each  other  like  those  o 
fishes.  These  imbricated  scales  are  composed  o 
a mixture  of  bony  and  homy  matter,  and  they 
occur  only  in  the  Reptiles  of  this  and  the  fol 
lowing  family.  The  Gymnophthalmid*  an 
further  distinguished  from  the  two  preceding 
families  by  the  great  width  of  the  mouth,  whicl 
extends  considerably  behind  the  eyes,  and  the 
free  exposure  of  the  ear. 

The  Reptiles  of  this  family  exhibit  a greal 
diversity  in  the  development  of  the  legs.  Id 
the  Gymnophthalmi , there  are  four  weak  legs,  ter-» 
minated  by  a variable  number  of  toes ; the  Pygopi 
(Fig.  82)  and  Lialides  have  the  hinder  limb^ 
developed  in  the  form  of  undivided  seale-1  ii<J 
organs,  placed  one  on  each  side  of  the  anus ; 
whilst  in  the  Aprasice  the  extremities  are 
entirely  deficient.  The  majority  of  the  species  are  inhabitants  of  Australia,  bu* 


Fig.  82.— Pygopus  lepidopodus. 
o,  Vent  and  rudimentary  legs. 
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one  or  two  are  found  in  the  east  of  Europe,  and  a Binglo  species  occurs  in  the 
West  Indies. 

The  Scincidce  reserablo  the  preceding  family  in  the  structure  of  their  scales,  but  may 
l readily  be  distinguished  by  their  well-formed  eyeB,  furnished  with  distinct  eyelids 
The  head,  which  is  covered  with  shield-like  plates,  is  of  a somewhat  triangular  form, 

: ailq  a little  pointed  in  front ; the  ears  are  exposed  ; the  neck  and  body  are  nearly  Ot 

the  same  thickness  throughout,  and  hut  little  thicker  than  the  back  of  the  head. 

The  difference  in  the  development  of  the  extremities  iB  oven  greater  in  this  family 
I than  in  the  Gymnopthalmidao  ; some,  like  the  common  Slowworm  (Angitis  fragilis)  of 
| this  country,  are  entirely  destitute  of  limbs,  and  so  perfectly  snake-like  in  their  form 
, and  appearance,  that,  until  very  recently,  they  were  generally  referred  to  the  preceding 
j order.  Others,  such  as  the  Brazilian  Ophiodes,  have  two  rudimentary  limbs  close  to 
the  anus ; in  others,  the  four  legs  are  developed,  but  to  stich  a small  extent  that  they 

I > would  appear  to  be  of  little  service  to  the  animal ; whilst  others,  again,  are  furnished 

with  powerful  limhs. 

These  Reptiles  are  generally  of  small  size,  and  live,  for  the  most  part,  in  holes  and 
| under  stones,  in  dry  sandy  places ; they  feed  upon  insects  and  worms.  The  only  British 
L . species  is  the  footless  Anguis  fragilis , or  Slowworm,  a small  snake-like  creature,  which  iB 
| • vulgarly  regarded  as  exceedingly  venomous.  So  far  from  this  being  the  case,  however, 
it  is  one  of  the  most  harmless  of  Reptiles ; and,  instead  of  attempting  to  bite  when 
| . seized  by  the  tail,  it  will  break  off  the  captured  portion  and  thus  make  its  escape, 
j This  brittleness,  which  is  possessed  in  a remarkable  manner  by  many  Lizards,  is  due 
i to  a peculiar  action  of  the  muscles,  which  is  so  violent  in  some  species  that  they 

I I actually  fall  to  nieces  When  handled. 

The  species  of  this  family  are  exceedingly  numerous,  and  generally  distributed 
j over  the  globe.  One  of  the  most  noted  species  is  the  Skink  ( Scindus  officinalis),  a 
lizard  of  about  eight  or  nine  inches  in  length,  which  inhabits  Egypt,  Nubia,  and 
Arabia,  runs  with  great  swiftness,  and  when  pursued,  buries  itself  almost  instantane- 
i ously  in  the  sand.  The  ancients  attributed  extraordinary  medicinal  virtues  to  this 
i Animal,  which  was  formerly  salted  and  dried,  and  sold  in  the  apothecaries’  shops.  It 
is  now,  however,  going  out  of  repute,  even  in  the  East.  The  West  Indian  Galliwasp 
i (Celestas  oeciduus),  a perfectly  harmless  Reptile,  which  is,  for  some  reason,  an  object  of 

■ the  most  intense  dread  with  the  inhabitants  of  the  West  Indies,  also  belongs  to  this 
family.  A North  American  species,  the  Flestiodon  laticeps,  lives  in  holes  of  trees,  often 
at  a height  of  thirty  or  forty  feet  from  the  ground,  where  it  frequently  takes  possession 
of  the  deserted  nest  of  a Woodpecker.  When  disturbed,  the  Lizard  puts  out  his  head, 
which  is  very  large,  and  of  a bright  red  colour,  in  a most  threatening  manner ; and 
when  captured,  his  powerful  jaws  and  strong  teeth  enable  him  to  inflict  a severe 
wound,  although  it  is  not  venomous,  as  commonly  supposed  by  the  inhabitants  of  the 
United  States. 

The  same  variety  in  the  development  of  the  feet  prevails  in  the  next  family,  the 
j Chaltnda,  which,  however,  are  at  once  distinguishable  from  both  the  preceding  groups 
by  the  nature  of  the  dermal  covering.  Instead  of  the  imbricated  bony  scales  of  the 
Skink3,  the  Chalcidce  are  covered  with  scales  of  the  ordinary  reptilian  character, 

■ arranged  in  regular  transverse  rows  ; the  dorsal  scales  are  usually  strongly  keeled,  and 
the  keels  frequently  produced  behind  so  as  to  form  spines ; the  sides  are,  in  most 
eases,  furnished  with  a fold  of  skin,  covered  with  granular  scales.  The  eyelids  are 
always  present,  the  ears  generally  exposed,  and  the  tongue  is  short,  fleshy,  and  notched 
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at  the  tip.  The  species  of  this  family  occur  for  the  most  part  in  Africa  and  America  • 
a few  are  found  in  the  warmer  parts  of  the  Asiatic  continent ; and  a single  species,  the 
Scheltopusik  (Pseudopus  Pallasii),  inhabits  the  south-eastern  portion  of  Europe.  The 
last-mentioned  Lizard  bears  a considerable  resemblance,  in  the  form  of  the  feet,  to 
the  Pygopus  lepidopodus,  figured  on  pago  390.  The  Glass  Snake  of  North  America 
( Ophtsaurus  vcntralis ),  which  is  common  in  the  United  States,  is  remarkable  for  the 
great  facility  with  which  it  breaks  ; it  is  said  that  when  touched  with  a stick  it  will 
immediately  separate  into  several  pieces.  This,  of  course,  can  only  apply  to  the  tail, 
which  is  considerably  longer  than  the  body. 

In  the  Lacertidcc  the  body  is  clothed  with  scales,  and  the  head  with  large  regular 
plates  ; the  head  is  distinctly  separated  from  the  neck,  which  is  never  furnished  with  a 
pouch  under  the  throat,  or  with  any  other  appendages  ; the  eyes  are  provided  with  a 
pair  of  moveable  eyelids,  and  also  usually  with  a nictitating  membrane.  The  body  is 
elongated,  and  generally  of  a somewhat  cylindrical  form,  terminated  posteriorly  with  a 
very  long,  tapering  tail,  which  is  often  very  much  longer  than  the  body.  The  feet  are 
well  developed,  and  generally  furnished  with  five  distinct  toes  of  unequal  length. 
The  teeth  are  slightly  curved,  and  inserted  in  a slight  furrow  of  the  jaw ; they  are 
hollow  at  the  base,  and  are  not  very  firmly  attached  to  the  hone. 

These  Lizards,  which  must  be  regarded  as  the  types  of  the  Sauria,  are  confined  to 
the  countries  of  the  eastern  hemisphere,  over  the  whole  of  which  they  are  pretty 
generally  distributed.  One  species,  the  common  Scaly  Lizard  ( Zooioca  vivipara),  is 
found  abundantly  in  this  country.  It  frequents  dry  banks  and  sandy  heaths,  where  it 
may  be  constantly  seen  basking  in  the  sun  in  warm  weather,  and  watching  for  its 
insect  prey.  It  is  excessively  active  and  watchful,  and  disappears  instantly  on  its 
apprehending  any  danger,  generally  making  for  some  thick  bush.  Like  the  othi  r 
species  of  the  family  it  feeds  upon  insects  of  different  kinds,  apparently  preferring 
flies,  in  the  pursuit  of  which  it  displays  great  agility.  The  common  lizard  is 
viviparous. 

Several  other  species  inhabit  the  southern  countries  of  Europe,  and  of  these,  one — 

the  Lacerta  agilis  (Fig. 
83) — has  been  taken 
in  England.  Another 
species,  the  Green 
Lizard  (L.  viridis),  is 
common  in  Jersey. 
The  most  beautiful  of 
the  European  species 
is  the  Lacerla  ocellata, 
which  occurs  in  Italy, 
Spain,  and  the  south 
of  France,  and  is  also 
met  with  in  Africa. 
This  Lizard  measures 
more  than  a foot  in 

length,  and  is  of  a fine  green  colour,  reticulated  and  spotted  with  black,  and  adorned 
with  blue  spots  on  the  sides  of  the  body. 

The  Laccrtidse  are  represented  in  America  by  the  Ameividas,  which  resemble  them 
in  their  general  characters,  but  differ  in  having  solid  teeth  firmly  attached  to  the  jaws, 


Fig.  83. — Lacerta  agilis. 
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•which  are  furnished  with  a deep  furrow  for  their  reception.  The  species  of  this  family 
resemble  their  old-world  relatives  in  habits.  They  live  on  the  ground  in  woods  and 
hedges,  and  feed  principally  upon  insects,  although  they  not  unfrequently  also  capture 
small  vertebrate  animals. 

Some  of  the  Ameivas  attain  a largo  size,  the  Teguexin  (Teius  Teguexin ),  which 
inhabits  Brazil  and  Guiana,  measuring  sometimes  as  much  as  six  feet  in  length.  It  is 
I a voracious  animal,  preying  upon  mice,  frogs,  and  other  small  animals,  and  it  is  said 
I occasionally  to  visit  the  poultry-yards,  to  feed  on  the  chickens  or  eggs.  Its  flesh  is 
highly  esteemed  in  Brazil ; it  is  said  to  be  white,  and  not  unlike  that  of  a fowl  in 
liavour.  When  pursued,  the  Teguexin  does  not  allow  itself  to  bo  taken  without  a i 
struggle;  it  runs  with  great  swiftness,  and  strikes  such  violent  blows  at  the  dogs  with 
| its  tail  that  they  do  not  readily  venture  to  attack  it.  When  brought  to  hay,  it  fights  i 
, boldly,  and  indicts  severe  bites  upon  anything  that  comes  within  its  reach.  The 
species  of  the  genus  Ameiva  arc  elegant  and  inoffensive  Lizards,  which  abound  espe- 
cially in  the  West  Indies. 

The  Varanidte , which  form  the  last  family  of  the  slender-tongued  Lizards,  resem- 
ble the  preceding  families  in  the  form  of  their  bodies,  and  in  the  constant  develop- 
ment of  the  limbs,  but  differ  from  them  in  having  the  head  and  belly  covered  with  scales 
, resembling  those  of  the  rest  of  the  body,  instead  of  the  shield-liko  plates  which  form 
t the  clothing  of  those  parts  in  the  Lacertidae  and  Ameividae.  The  head  is  elongated, 
and  the  tongue,  which  is  very  long  and  distinctly  bifid,  like  that  of  a snake,  is  received 
. at  the  base  in  a membranous  sheath.  The  tail  is  very  long,  usually  compressed  and 
. keeled ; and  the  feet  large,  and  furnished  with  long  toes,  terminated  by  strong  claws. 

The  species  of  this  family  are  confined  to  the  Old  World,  with  the  exception  of  a 
single  species,  the  Heloderma  l wrridum , or  Caltetepon,  which  is  an  inhabitant  of 
Mexico,  and  which  is  distinguished  by  the  possession  of  furrowed  fangs  at  the  anterior 
i:  portion  of  the  jaws, — a structure  which  gives  some  support  to  the  belief  in  its  venom- 
i ous  properties  entertained  by  the  inhabitants  of  its  native  country.  It  differs  so  much 
h-from  the  other  species  of  the  family,  that  Dr.  Gray  has  founded  a separate  family  (the 
, Eelodennida)  for  its  reception. 

The  best  known  species  of  the  family  are  the  Monitors,  which  inhabit  the  neigh- 
i bourhood  of  rivers, 
where  they  are  said 
i to  give  notice  of 
bche  presence  of  cro- 
codiles by  a sort  of 
' vhistling  noise,  and 
his  is  probably  the 
rurigin  of  the  name 
I Monitor,  applied  to  the 
; eptiles.  A species  of 
his  genus,  the  Moni- 
tor nilotictts,  is  com- 
• eon  in  Egypt,  where 
t attains  a length  of 

» ive  or  six  feet.  Ihis  Fig.  84. — Hydrosaurus  Bellii. 

nimal  is  said  to  de- 
vour the  eggs  of  crocodiles ; and  it  is  probable  some  such  opinion  was  entertained  by 
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tho  ancient  Egyptians,  as  the  Monitor  is  frequently  represented  upon  their  monuments 
Similar  species  inhabit  the  neighbourhood  of  water  in  various  parts  of  the  Old  World 
The  Hydrosaurm  Bellii  (Fig.  84)  oecurs  in  Australia. 

The  other  species  of  tho  family  frequent  dry  sandy  places.  One  species,  the  Psam- 
mosatlrus  Scincus,  is  common  in  the  Egyptian  deserts  ; it  is  supposed  by  some  to  be 
the  true  Slunk  of  the  ancients, 

Of  tho  Pachyglossa,  or  thick-tongued  Lizards,  the  first  family  is  that  of  tho 
Geckos  ( Geckotidcc ),  a group  including  a great  number  of  species  distributed  in  all  parts 
of  the  world.  These  Lizards  are  of  a depressed  form,  with  a distinct  neck,  and  the 
whole  upper  surface  of  the  body  is  covered  with  granular  scales.  The  eyes  are  large 
and  prominent,  but  furnished  with  no  true  eyelids ; tho  pupil  forms  a perpendicular 
cleft.  The  ears  are  exposed,  but  small.  The  legs  are  short,  and  terminated  by  five 
nearly  equal  toes,  which  are  usually  destitute  of  claws,  but  which  are  furnished  beneath 
with  a peculiar  apparatus  for  clinging,  very  similar  in  its  action  to  that  by  which  many 
insects  are  enabled  to  walk  upon  polished  perpendicular  surfaces.  The  lower  part  of 
each  toe  is  dilated,  forming 
a sort  of  disc,  the  inferior 
Surface  of  which  is  com- 
posed of  numerous  trans- 
verse, notched  laminae,  be- 
tween which  a sticky  fluid 
exudes.  By  means  of  this 

apparatus  the  Geckos  are  Fig.  85.--The  Wall  Gecko:  {PlatydaCtylus  mwalis). 


enabled  to  run  up  a perpendicular  wall  with  great  ‘facility,  and  even  to 
cross  a ceiling  with  their  backs  downwards,  a power  which  no  doubt  assists 
them  greatly  in  the  capture  of  the  flies  and  other  insects  which  constitute 
their  principal  food.  They  are  nocturnal  animals,  and  very  active,  moving 
about  with  great  rapidity,  but  without  the  least  sound. 

The  Geckos  occur  in  great  abundance  in  warm  climates.  They  are  genefally  of  a 
repulsive  appearance,  and  this  is  no  doubt  the  reason  why  many  of  the  species  are 
considered  venomous  by  the  inhabitants  of  the  countries  where  they  occur.  Three  ; 
species  are  found  in  the  south  of  Europe,  of  which  the  best  known  is  the  Tarentola,  or 
Wall  Gecko  (Platydactylus  muralis ),  which  inhabits  all  the  countries  bordering  the 
Mediterranean.  It  receives  its  name  from  its  habit  of  living  in  the  holes  of  old 
walls. 

The  name  Gecko  applied  to  these  Lizards  is  said  to  be  an  imitation  of  the  sound  pro- 
duced by  one  of  the  species,  the  Gecko  verus,  or  true  Gecko,  an  inhabitant  of  India  and 
the  neighbouring  countries.  They  do  not  all  emit  a similar  sound,  however,  for  the  ; 
common  species  in  the  "West  Indies,  Thecadactylus  Iccvis,  has  received  the  name  ! 
of  the  Croaking  Lizard,  from  the  singular  noise  it  makes.  Mr.  Gosse  states 
thait  this  animal  is  to  be  seen  and  heard  in  every  boiling-house  in  Jamaica,  where 
it  reposes  during  the  day  upon  the  rafters.  It  is  universally  regarded  as  venomous 
in  the  West  Indies ; but  this,  as  Mr.  Gosse  hints,  is  undoubtedly  due  to  its  repulsive  i 
appearance. 

The  Iguanidae  constitute  another  exceedingly  numerous  family.  They  ate  frequently 
of  considerable  size  ; the  head  is  usually  broad  and  flattened,  and  frequently  furnished 
with  comb-like  ridges,  or  membranous  lobes,  and  similar  appendages  are  usually 
continued  along  the  back.  The  throat,  also,  is  almost  always  furnished  with  mem- 
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Fig.  86.— Head  of  Chlamydosaurus  Kingii. 


branous  expansions  of  some  kind ; these  sometimes  tako  the  form  of  large,  loose, 
inflatable  sacs,  which  aro  often  brilliantly  coloured,  and  sometimes  constitute  large 
frills  on  the  sides  of  the  neck  (Fig.  80).  The  eyes  are  always  furnished  with  lids, 
which  can  be  completely  closed  ; the  ears  arc  freely  exposed,  and  the  tongue  is  short 
and  thick,  and  free  only  at  the  tip.  j 

The  Iguanidce  are  divisible  into  two 
great  sections,  upon  characters  derived 
from  the  teeth,  and  these  also  correspond 
with  the  geographical  distribution  of  the 
species.  Thus  the  American  species,  or 
the  true  Igttanidce , have  a deep  furrow 
in  all  the  jaws,  and  the  teeth,  which  are 
often  curiously  flattened  and  toothed  at 
the  free  edge,  are  attached  to  the  inner 
surface  of  the  jaw-bone.  In  the  species 
inhabiting  the  Old  "World,  on  the  con- 
trary— composing  the  sub-family  Ag ti- 
mid x — the  teeth  always  grow  upon  the 
edge  of  the  jaw. 

The  common  Iguana  {Iguana  tubercu- 
lata)  which  maybe  regarded  as  the  type  of 

the  family,  is  a large  Lizard,  which  attains  a length  of  four  or  five  feet,  and  is  common 
in  all  the  tropical  parts  of  America.  It  is  of  a greenish  colour,  mottled  with  a brighter 

green,  and  banded  with 
brown  on  the  'tail ; along 
t///M.IHWi the  hack  runs  a comb-like 

crest,  and  the  throat  is  fur- 
nished with  a large  mem- 
branous expansion,  which 
is  also  denticulated  in  front. 
This  Reptile  is  much  sought 
after  in  the  countries  where 
it  abounds,  its  flesh  being 
regarded  as  a great  delicacy, 
although  it  is  said  not  to  be 
particularly  wholesome.  It 
passes  a great  ■part  of  its  existence  in  trees,  and  is  commonly  taken  when  resting 
on  a branch,  by  slipping  a noose  over  its  head,  its  captor  whistling  to  it  while  engaged 
in  this  operation.  Its  teeth  have  the  crowns  compressed  and  serrated,  and  it  lives 
principally  upon  fruits  and  seeds.  It  is  said  to  take  the  water  freely,  and  to  swim 
with  facility. 

One  of  the  most  remarkable  of  the  American  species  is  the  Basilisk  ( Baailiscus 
Americans),  which,  although  perfectly  harmless,  is  certainly  one  of  the  most  forbidding 
looking  of  Reptiles.  It  is  found  in  South  America,  and  occasionally  attains  a 
length  of  upwards  of  three  feet.  Instead  of  the  comb-like  dorsal  ridgo  of  tbe 
Iguana,  the  Basilisk  is  furnished  with  a broad  membrane  running  down  the  back, 
and  a second,  still  broader,  on  the  upper  surface  of  the  tail,  and  these  are ‘supported 
by  a series  of  bones,  consisting  of  the  elongated  spinous  processes  of  the  dorsal 


Fig.  87. — Iguana. 
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and  caudal  vertebrae,  which  give  them  exactly  the  appearance  of  long,  perpend'1- 
cular  fins.  The  crown  of  the  head  is  also  furnished  with  a curiouB  pointed,  hood-  j 
like  crest.  This  animal,  like  the  Iguana,  is  principally  an  inhabitant  of  trees ; it 
feeds  on  insects  and  other  small  animals,  and  is  said  to  be  quito  at  its  ease  in  the  ; 
water. 

Many  of  tlio  Iguanidae,  in  fact,  appear  to  be  partially  aquatic  in  their  habits,  and 
one  species,  the  Amblyrhynchus  cristatus,  which  is  common  on  the  Galapagos  Islands,  } 
passes  the  greater  part  of  its  time  in  the  sea.  Mr.  Darwin,  the  first  naturalist  who 
observed  this  Lizard,  describes  its  habits  in  the  following  words : — “ It  lives  exclu- 
sively on  the  rocky  sea  beaches,  and  is  never  found — at  least  I never  saw  one — even 
ten  yards  in-shore.  It  is  a hideous-looking  creature,  of  a dirty  black  colour,  stupid, 
and  sluggish  in  its  movements.  The  usual  length  of  a full-grown  one  is  about  a yard ; 
but  there  are  some  even  four  feet  long.  I have  seen  a large  one,  which  weighed 
twenty  pounds.  These  Lizards  are  occasionally  seen  some  hundred  yards  from  the 
shore,  swimming  about ; and  Captain  Collnett,  in  his  voyage,  says,  ‘ they  go  out  to 
sea  in  shoals  to  fish.’  With  respect  to  the  object,  I believe  he  is  mistaken ; but  the 
fact,  stated  on  such  good  authority,  cannot  be  doubted.  When  in  the  water  the  animal 
swims  with  perfect  ease  and  quickness,  by  a serpentine  movement  of  its  body  and 
flattened  tail, — the  legs  during  this  time  being  perfectly  motionless  and  closely  collapsed 
on  its  sides.  A seaman  on  board  sank  one  with  a heavy  weight  attached  to  it,  thinking 
thus  to  kill  it  directly  ; hut  when,  an  hour  afterwards,  he  drew  up  the  line,  the  Lizard 
was  quite  active.  Their  limbs  and  strong  claws  are  admirably  adapted  for  crawling 
over  the  rugged  and  fissured  masses  of  lava  which  everywhere  form  the  coast.  In  such 
situations,  a group  of  six  or  seven  of  these  hideous  reptiles  may  oftentimes  be  seen  on  the  1 
i black  rocks,  a few  feet  above  the  surf,  basking  in  the  sun  with  outstretched  legs.” 
Ugly  as  they  are,  these  Lizards  are  quite  harmless,  their  food  consisting  of  sea-weed. 

Many  of  the  Iguanidae  are  of  the  most  brilliant  green  colour,  with  the  large  sac 
beneath  the  neck  of  a beautiful  orange  tint ; when  irritated  or  alarmed,  however,  they 
quickly  change  this  gay  livery  for  a more  sombre  colour,  and  many  of  them  become 
perfectly  black  under  these  circumstances. 

The  Ay  amides,  or  Old  World  Iguanas,  are  principally  inhabitants  of  the  warmer 

regions  of  Asia  and 
Australia,  and  the  in- 
tervening islands;  a 
few  are  found  in  the 
south  of  Australia, 
Yan  Diemen’s  Land, 
and  New  Zealand, 
and  a few  others  in 
Africa,  from  Egypt  to 
the  Cape  of  Good 
Hope.  In  their  gene- 
ral form,  and  in  the 

' • I 

character  of  their 

peculiar  appendages, 

Fig.  88.  Lophyrus  tigrxnus.  ^ 

the  American  species ; but  some  of  them  are  particularly  remarkable.  One  of  these 
is  the  Chlamydosaurus  Kingii  (Fig.  86),  which  is  not  uncommon  in  the  neighbourhood 
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of  Port  Essington.  The  appearance  of  this  Lizard  is  most  extraordinary  ; it  is  fur-*  j 
nished  with  a curious  crenated  membrane,  forming  a sort  of  frill  or  tippet  round  its 
neck,  and  covering  its  shoulders.  Each  side  of  this  singular  appendage  is  furnished 
with  four  cartilaginous  plates,  by  means  of  which  it  can  be  folded  up  or  extended,  in 
the  manner  of  a fan,  at  the  pleasure  of  the  animal.  This  Lizard  measures  about  two  I 
feet  in  length  ; it  is  a bold  animal,  fighting  fiercely  when  pursued,  and  always  extending  J 
its  broad  ruff  when  in  circumstances  of  irritation  or  danger. 

A still  more  remarkable  development  of  the  dermal  system  is  presented  by  the  little 
flying  Dragons  of  the  East  Indies,  which  are  furnished  with  a broad  membranous  lobe 
on  each  side  ; this  is  supported  by  the  six  first  false  ribs,  which  are  extended  straight  out- 
wards from  the  vertebral  column.  By  the  movements  of  these  bones  the  Dragons  are 
enabled  to  stretch  their  broad  lateral  membranes,  which  thus  form  a sort  of  parachute 
to  support  them  in  long  leaps  from  branch  to  branch.  They  are,  however,  quite 


Fig.  89. — Dragon  ( Draco  volans). 


destitute  of  any  power  to  strike  the  air,  so  that  their  flight  is  in  fact  nothing  but  a 
i.  i floating  through  the  air.  The  flying  Dragons  of  the  older  writers  are  fabulous  creatures, 
and  their  descriptions  are  known  to  have  been,  in  some  instances,  founded  upon 
: articles  manufactured  for  the  express  purpose  of  taking  in  the  too  credulous  naturalist. 

Some  other  species  of  the  Agamides  are  worthy  of  notice.  Amongst  these  we  may 
j ~ mention  the  Stellio  vulgaris,  a common  Lizard  in  the  Levant,  and  especially  in  Egypt, 
1 where  its  excrements  were  formerly  collected,  and  used  as  a cosmetic.  Cuvier  states 
that  the  Mahometans  destroy  this  animal  wherever  they  see  it,  because,  as  they  say, 
■ : it  insults  them  by  bowing  its  head  in  imitation  of  their  motions  when  engaged  in 

• prayer.  A singular  species  of  this  group,  from  Australia,  has  been  described  by 
r Dr.  Gray  under  the  name  of  Moloch  horridus.  The  whole  surface  of  this  Lizard  is 
■ covered  with  irregular  plates  and  strong  acute  spines,  and  the  upper  surface  of  the 
- head  bears  two  very  large  spines.  The  larger  conical  spines  are  hollow,  forming  only 
i a homy  sheath,  placed  on  a fleshy  process  of  the  exact  form  of  the  spine.  Dr.  Gray 

• says  that  this  Lizard  is  the  most  ferocious  looking  of  any  with  which  he  is  acquainted, 
the  horns  on  the  head,  and  the  numerous  spines  on  the  body,  giving  it  a most  for- 

c midable  aspect.  The  back  of  the  neck  is  furnished  with  a large  rounded  protu- 
1 berance,  covered  with  granular  spinous  scales,  and  armed  on  each  side  with  a long 
conical  spine ; this  appendage  greatly  increases  the  singularity  of  the  animal’k 
’ appearance. 
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The  last  family  of  the  recent  Sauna  is  that  of  the  CTiatnceltontidce,  including,  an 
animal  which,  with  its  property  of  changing  its  colour  at  pleasure,  has  probably  been 
familiar  to  most  of  us,  by  hearsay,  from  our  earliest  years.  This  family,  which 
includes  only  the  single  genus  Chmueleo,  containing  about  eighteen  known  species,  all  : 
inhabitants  of  the  Old  World,  is  perhaps  the  most  singular  in  the  whole  order  of 
i izards.  The  Chameleons  are  all  small  animals,  with  a curious  pyramidal,  and  usually  ! 

angular  head,  distinctly  sepa-  ' 
rated  from  the  neck,  a short,  • 
thick  body,  which  gradually 
tapers  from  the  region  of  the 
shoulders  to  the  point  of  inser-  1 
tion  of  the  hind  legs,  and  a short 
prehensile  tail.  The  mouth  is  ! 
very  large  ; the  teeth  are  firmly  | 
attached  to  the  jaws  ; the  ears  ! 
are  entirely  concealed  under  the  : 
skin,  and  the  eyes,  which  are 
very  large  and  prominent,  are  ; 
closely  covered  by.a  circular  lid, 
which  is  only  perforated  by  a small  round  opening  immediately  in  front  of  the  pupiL 
The  legs  are  rather  long  and  slender ; the  feet  are  composed  of  five  toes,  which, 
however,  ,are  divided  into  two  .opposite  bundles,  and  the  toes  of  each  bundle  so  united 
together  by  skin,  that  each  foot  may  be  described  as  forming  a hand  composed  of  a 
single  broad  finger  and  thumb.  By  means  of  these  grasping  organs,  aided  by  their  j 
prehensile  tails,  the  Chameleons  climb  about  upon  shrubs  and  trees  in  search  of  the  ; 
insects  which  constitute  their  sole  nourishment,  but  they  exhibit  none  of  that  agility 
which  renders  many  of  the  other  small  Lizards  such  interesting  objects.  All  their 
motions,  in  fact,  are  very  slow,  and  give  the  spectator  the  idea  of  the  most  painful 
caution;  they  are  very  sluggish,  and  sit  for  a long  time  motionless  upon  a branch, 
only  occasionally  giving  a scarcely  perceptible  sign  of  life,  by  moving  one  of  the  eyes, 
which  are  capable  of  independent  motion. 

At  first  sight  it  would  appear  that  a sluggish  creature  like  this  would  have  hut  little 
chance  of  capturing  a sufficient  number  of  the  active  denizens  of  the  air,  which  con- 
stitute its  only  diet,  to  satisfy  the  necessities  of  its  appetite  ; but  on  examination  we 
find  that  the  structure  of  the  tongue  of  the  chamaeleon  is  most  admirably  adapted  to 
assist  in  procuring  food  This  tongue  is  composed  of  a hollow  tube,  capable  of  extend- 
ing itself  with  the  rapidity  of  lightning  to  an  enormous  comparative  length ; it  is 
terminated  by  a fleshy  knob,  which  has  a cup-like  cavity  in  its  anterior  surface,  and  ! 
this  is  always  indued  with  a viscid  secretion.  When  the  chamseleon  has  marked  an 
insect  for  its  prey,  it  immediately  darts  the  tongue  at  it  with  the  most  astonishing 
rapidity,  and  rarely  misses  its  aim,  although  the  tongue  is  often  protruded  to  more  than 
twice  the  length  of  the  whole  body  of  the  creature.  The  fly,  or  other  insect,  is  of  course 
drawn  back  with  the  tongue  into  the  mouth.  The  difficulty  of  observing  processes 
which  are  effected  so  instantaneously,  coupled  with  the  fact  that  the  chamaeleon 
can  support  a very  prolonged  abstinence  without  injury,  led  the  ancients  to  the 
opinion  that  this  animal  was  nourished  by.  air  alone  ; and  this,  which  has  frequently 
furnished  the  poet  with  similes,  is  still,  to  a certain  extent,  a matter  of  popular  , 
belief. 


Fig.  90.— The  Chameleon  ( Chunneleo  A fricanus). 
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Auother  curious  subject  connected  with  the  ohamaoloon,  and  which  has  also  been 
much  exaggerated,  is  its  power  of  changing  its  colour.  Tho  variation  in  this  respect 
appears  to  be  that  the  animal  under  certain  circumstances  passes  gradually  from  its 
aatural  pale  gray  colour,  through  palo  green  to  yellow  and  dingy  red  ; and  if  tho  1 
Ji citing  cau8C  t^ie  chm&  c^timwd,  it  will  finally  become  dusky  violet,  or  nearly 

alack.  The  cause  of  this  phenomenon  is  described  as.  follows  : — Beneath  the  transpa- 
rent epidermis  there  is  a great  quantity  of  minute  soft  granules,  which  bear  the  dif- 
ferent colours  ; these  are  more  or  less  oxtonded,  according  to  the  quantity  of  blood  that 
•eaches  them,  and  the  change  of  colour  is  thus  effected. 

The  common  chammleon  ( Chamceleo  Afrioanus , Fig.  90),  occurs  in  all  the  northern 
Mu  ts  of  Africa,  and  also  in  India ; it  has  become  naturalized  in  some  parts  of  the  south 
f Europe.  Several  other  species  arc  found  in  different  parts  of  Africa. 

The  Chamseleontid®  conclude  the  series  of  recent  Sarnia;  but  we  have  still  to  notice 
few  groups  of  fossil  species  which  have  no  living  representative.  The  first  of  these 
the  family  of  the  Palteosaurida,  characterized  by  their  long,  thin,  pointed  teeth, 
vhieh  are  imbedded  in  sockets  in  the  furrow  of  the  jaws,  and  thus  make  an 
vident  approach  to  the  Crocodiles,  to  which  the  first  specimens  discovered  were 
eferred.  The  hind  legs  were  much  longer  than  the  anterior,  and  the  toes  were  well 
an  eloped,  and  five  in  number  on  each  foot.  These  Reptiles  appear  to  have  resembled 
he  Varanidae  in  their  general  organization ; they  are  found  in  the  new  red  sand- 
tone. 

Nearly  allied  to  them  is  a small  family,  the  Dicynodontidce,  which  resemble  tho 
,’ortoises  in  the  form  of  the  head  and  jaws ; the  orbits  being  completely  closed,  and 
he  jaws  compressed,  sharp  and  destitute  of  teeth,  with  the  exception  of  a single  pair 
f long  fangs  which  project  downwards  from  the  upper  jaw. 

The  Mosasunndce  differ  from  the  preceding  in  having  the  teeth  of  the  jaws  compressed, 
harp-edged,  and  supported  upon  a socket  in  a shallow  furrow  of  the  jaws;  the  palate 
i also  armed  with  teeth.  The  head  was  much  elongated,  and  the  mouth  very  wide  ; 

; he  limbs  are  imperfectly  known,  but  the  tail  was  compressed  and  resembled  that  of 
i.  he  Crocodile.  The  Mosasauridae  were  gigantic  Lizards,  the  remains  of  which  occur 
i rincipally  in  the  chalk. 

The  last  family  of  extinct  Lizards  is  that  of  the  Dinosaurida a group  of  gigantic 
i teptile3  which  appear  to  have  made  a nearer  approach  to  the  Mammalia  than  any 
L ther  members  of  their  class.  The  teeth  are  usually  inserted  into  separate  sockets ; 

nd  the  crown  of  the  teeth  is  either  conical  and  sharp-edged,  or  notched  somewhat 
i i the  same  manner  as  the  teeth  of  the  Iguana,  and  the  mode  in  which  they  have 
E>  een  worn  down  shows  that  they  were  employed  in  the  mastication  of  vegetable 
iubstances. 

The  structure  of  the  skeleton  is  very  remarkable.  The  sacrum  is  composed  of  five 
) . malgamated  vertebra,  a structure  which  reappears  amongst  the  Mammalia,  but  occurs 
I i no  other  Reptiles.  The  bones  of  the  limbs  are  exceedingly  strong,  and  appear  to 
ji  adicate  that  the  animals  supported  themselves  at  a greater  height  from  the  ground 
[than  is  usual  with  the  Reptiles  ; in  fact,  in  almost  all  points  of  their  osteology  they 
. xhibit  a wonderful  analogy  with  the  large  Pachydermatous  quadrupeds.  This  cir- 
t nmstance  becomes  still  more  remarkable  when  we  consider  that  these  gigantic 
• leptiles,  some  of  which  attained  a length  of  from  thirty  to  forty  feet,  are  found  in  the. 

•-  olitic  and  wealden  formations,  and  that  their  place  is  taken  very  shortly  afterwards 
l the  lower  tertiary  strata  by  these  very  herbivorous  Pachydermatous  Mammalia.  It 


400 


THE  PTERODACTYLES. 


is  supposed  that  tho  Dmosauridai  frequented  the  banks  of  streams  ; and  the  abundan 
of  their  rema'ns  in  the  Wealden  formations,  whieh  are  considered  to  represent  the  deltas 
of  nneient  rivers,  renders  this  supposition  exceedingly  probable. 

ihere  is  another  group  of  fossil  Reptiles  which,  although  the  number  of  known 
species  is  lew,  must  bo  regarded  as  constituting  a peculiar  order.  These  are  the 
Tterodactyles  (Fig.  91),  the  remains  of  which  are  found  principally  in  the  oolit-s- 
they  are  particularly  abundant  in  the  neighbourhood  of  Solenhofen.  These  extra! 
ordinary  Reptiles  had  a very  long  head,  with  an  enormously  wide  mouth,  armed  with 
long  teeth,  which  arc  inserted  into  regular  sockets  in  the  jaws.  The  whole  skull,  in 

its  form  and  in  the  ar- 
rangement of  the  orbits,), 
presents  a considerable! 
resemblance  to  that  on 
a bird;  and  it  appears! 
that  in  some  cases  the! 
teeth  were  confined  to! 
the  hinder  portion  of  the^ 
jaw,  the  anterior  parti 
being  covered  by  a sort) 
of  horny  beak.  Tha 
neck  is  very  long,  andi 
composed  of  stout  ver- 
tebrae ; the  skeleton  oil 
the  trunk,  on  the  con-* 
trary,  appears  weak,  andj 
the  vertebral  column  terminates  in  a short  tail.  The  structure  of  the  anterior  limbs  is) 
exceedingly  remarkable,  as  nothing  of  the  kind  occurs  in  any  other  animal,  whethen 
living  or  fossil.  The  shoulder-blade,  which  is  by  no  means  strong,  gives  support  to  a* 
short  thick  humerus,  which  in  its  turn  bears  the  bones  of  the  fore-arm,  which  are  more) 
than  twice  its  length.  At  the  extremity  of  the  fore-arm  is  a hand,  composed  of  three! 
or  four  short  slender  fingers,  forming  its  inner  portion,  and  of  an  exceedingly  long 
outer  finger,  which  is  often  equal  to  the  body  and  neck  in  length.  The  hinder  limb* 
are  elongated  and  slender,  and  terminated  by  four  or  five  small  toes. 

It  is  generally  supposed  that  between  the  elongated  outer  finger  of  the  fore-handi 
and  the  hinder  limb  a broad  membrane  was  extended  on  each  side  of  the  body ; by 
the  assistance  of  which  these  animals  were  enabled  to  flutter  about  in  the  air  like  the* 
Bats,  and  probably,  like  these,  in  pursuit  of  the  same  objects,  as  the  remains  of  insects 
are  not  uncommon  in  the  very  strata  where  the  Pterodactyles  most  abound.  If  thesa 
suppositions  be  correct, — and  the  only  circumstance  that  tells  against  them  is  thej 
weakness  of  the  scapular  arch, — the  resemblance  between  these  singular  creatures* 
and  the  Bats  is  exceedingly  striking ; for  they  are  evidently  organized  not  only  fo» 
supporting  themselves  in  the  air  upon  their  leathern  pinions,  but  also  for  a certain! 
amount  of  terrestrial  progression,  and  indeed  the  portion  of  the  anterior  limbs  that  id 
devoted  to  this  purpose  is  much  greater  than  in  the  Bats.  It  is,  however,  doubtful* 
whether  a membrane  extended  in  the  place  indicated  could  do  more,  considering  thd 
general  conformation  of  the  creature,  than  support  it  in  the  air  when  leaping  from  place! 
to  place,  in  the  same  manner  as  the  membranous  lobes  at  the  sides  of  the  little! 
Dragons. 


Fig.  91. — Skeleton  of  Pterodactylus,  with  the  supposed  outline 
of  the  animal. 
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Tins  is  also  the  best  place  in  which  to  refer  to  another  group  of  extinct  Reptiles, 
which  appears  to  be  more  closely  allied  to  the  Crocodiles  than  to  any  other  order. 
Thcv  are,  in  fact,  placed  in  the  same  order  as  the  Crocodiles  by  some  authors ; but  it 
; will perhaps  be  best  to  regard  them  as  forming  a distinct  group,  for  which  the  name 
; 0f  Enaliosiiuria  has  been  proposed. 

These  Reptiles  were  generally  of  gigantic  size,  some  of  them  attaining  a length  of 
thirty  feet  or  more  ; they  were  exclusively  adapted  to  an  aquatic  life,  and  from  the 
strata  in  which  their  remains  are  met  with  appear  to  have  been  entirely  marine  in  their 
habits.  In  the  form  of  the  head  they  greatly  resembled  the  Crocodiles,  and  the  jaws 
were  likewise  armed  with  strong  conical  teeth  inserted  into  distinct  sockets.  The  eyes 
i-  were  of  large  size,  and  surrounded  by  a circle  of  bony  plates. 

In  the  structure  of  the  vertebral  column  these  animals  resembled  the  Fishes,  and 
I liffered  from  all  other  Reptiles  with  the  exception  of  some  of  the  extinct  Crocodiles, 
i he  bodies  of  the  vertebra)  being  concave  on  both  sides.  The  posterior  extremity  of  the 
L c-ertebral  column  was  continued  into  a tail,  often  of  considerable  length,  and  which 
; was  probably  furnished  with  a broad,  fin-like  expansion.  The  ribs  were  well  developed, 
md  attached  to  a large  sternum.  The  extremities  were  modified  so  as  to  form  large  | 
L powerful  paddles,  presenting  a considerable  resemblance  to  the  paddles  of  the  Turtles 
L >r  the  Whales.  The  scapular  and  pelvic  arches  supporting  these  organs  were  of  large  j 
lize ; the  fore  and  hind  feet  were  represented  by  a number  of  small  bones,  laid  close  , 
Together  to  form  the  paddles  ; but  the  intervening  bones  of  the  legs  were  reduced  to  a ! 
comparatively  rudimentary  condition.  The  skin  appears  to  have  been  completely 
i-  raked. 

These  animals  exhibit  two  very  distinct  forms.  In  the  Ichthyosauridce,  or  Fish 
lizards  (Fig.  92),  the  body  was  completely  fish-like  in  its  form,  produced  posteriorly 


Fig.  92. — Ichthyosaurus. 


c nto  a long  tail,  which  was  probably  the  principal  agent  in  locomotion,  the  paddles 
-:)eing  of  comparatively  small  size.  The  head  was  large,  and  produced  into  a long 
kxnnted  snout;  the  upper  jaw  was  composed  principally  of  the  intermaxillary  hones  ; 
md  the  teeth  were  longitudinally  striated.  These  formidable  creatures,  some  of  which 
. uceeded  thirty  feet  in  length,  were  inhabitants  of  the  seas;  and  their  whole  structure 
e >eing  evidently  adapted  to  the  most  active  movements  in  the  water,  they  must  have 
• >een  exceedingly  dangerous  enemies  to  the  other  marine  animals  of  those  ancient 
- jeriods.  Their  principal  food  consisted  of  fishes,  as  appears  from  the  fish-bones  and 
Kales  which  are  frequently  found  intermixed  with  their  remains. 

The  remains  of  these  gigantic  Reptiles  are  found  in  the  secondary  formations,  and 
t ffincipally  in  the  lias  and  oolite. 

Nearly  allied  to  these  are  the  Nothosaurida;,  in  which,  however,  the  maxillary  bones 
•each  nearly  to  the  extremity  of  the  upper  jaw ; and  the  teeth,  which  are  placed  at  a 
' greater  distance  from  each  other  than  in  the  Ichthyosauridce,  are  not  striated.  These 
•eptiles  are  found  in  the  Trias. 

ft 
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The  second  principal  form  is  that  of  the  Plesiosauridcc  (Fig.  93),  in  which  thi 
head  is  of  small  size,  and  supported  at  the  extremity  of  a long,  flexible,  snake-likj 
neck  ; tho  body  is  short,  and  terminated  posteriorly  by  a short  tail,  and  the  extremij 
ties  are  of  much  greater  comparative  size  and  power  than  in  the  Ichthyosauridgf 

Nevertheleai 
there  cal 
he  no  doutf 
fi  om  the  grt 
neral  conf'o* 
mation  of  tty 
Plesiosaurtjj 

Fig.  93. — Plesiosaurus.  that  in 

movements  in  the  water  must  have  been  far  less  active  than  those  of  the  Ichthyosauri 
and  it  has  been  supposed,  not  without  probability,  that  it  paddled  along  close  to  tlU 
surface  of  the  water,  with  its  long  neck  raised  and  arched  in  the  manner  of  that  of  tl| 
swan,  ready  to  be  plunged  into  the  water  the  moment  some  luckless  fish  or  oth* 
marine  animal  came  within  its  reach ; or  that  it  frequented  shallow  waters  near  tl> 
coasts,  where  it  could  conceal  itself  in  the  midst  of  beds  of  seaweeds,  or  in  other  she! 
tered  situations,  whilst  the  great  length  of  its  neck  would  enable  it  to  keep  its  head  I 
the  surface  for  the  purpose  of  respiration.  However  this  may  be,  the  structure  of  tB 
Plesiosauridcc  is  one  of  the  most  singular  in  the  whole  class  of  Reptiles.  They  aj 
found  principally  in  the  lias  with  the  Ichthyosauri , which  they  nearly  equal  . 
length  ; although,  from  the  form  of  their  bodies  and  the  small  size  of  the  head,  th« 
could  never  have  been  so  active  or  so  formidable  as  those  gigantic  Reptiles. 


Order  III. — Loricata.  f 

General  Characters.— This  order,  the  first  of  those  in  which  the  anal  apertu* 
is  longitudinal  and  the  dermal  skeleton  composed  of  bony  matter,  includes  only  t! 
living  Crocodiles  and  some  similar  extinct  forms.  In  the  form  of  the  body  the 
animals  resemble  the  Lizards,  with  which,  in  fact,  they  have  generally  been  arranga 
! Their  legs  are  always  well  developed,  and  terminated  by  distinct  toes,  whio 
however,  are  frequently  united  by  a swimming  membrane. 

The  head  of  the  Crocodiles  is  usually  much  elongated,  being,  in  some  speci« 
produced  so  as  to  form  a long  slender  snout,  and  the  maxillary  bones  extend  nearly 
the  apex  of  the  upper  jaw,  the  intermaxillaries  being  of  small  size,  and  forming  on 
its  extremity.  The  palatine  bones  form  a complete  roof  to  the  mouth,  and  separa 
that  cavity  from  the  nasal  passages,  which  communicate  with  the  pharynx  through 
complete  foramen  at  the  hinder  portion  of  this  bony  plate.  The  lower  jaw  is  artio 
lated  to  a process  arising  from  the  back  part  of  the  head,  which  projects  backwards,  j| 
in  tbe  Snakes,  but  is  immoveably  attached  to  the  skull;  hence  the  mouth  is  va 
wide,  and  when  in  the  act  of  opening  it  appears  as  though  both  jaws  moved,  which, 
fact,  was  long  believed  to  be  the  case.  The  lower  jaw  is  composed  of  no  less  thani 
bones  on  each  side,  arranged  together  in  such  a manner  as  to  give  the  greatest  amoi* 
of  elasticity  and  strength,  with  the  least  possible  amount  of  material  (see  Owen  on  ti|t 
Skeleton,  Vol.  I.,  p.  209),  and  it  is  only  the  last  and  longest  of  these  bones  that  j 
furnished  with  teeth. 

The  teeth  are  confined  to  the  jaws,  in  which,  however,  they  stand  mam. 
formidable  and  close  array.  They  arc  inserted  into  regular  sockets,  and  are  of  i 
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icutely  conical  form,  usually  striated  on  the  surface,  as  in  the  Ichthyosauri , with 
vhich  they  also  agree  in  the  mode  in  which  the  old  teeth  are  replaced,  the  new  ones 
mshing  forward  into  the  cavity  of  the  root  of  their  predecessors,  and  taking  their 
ilace  when  the  old  teeth  fall  out  in  consequence  of  the  absorption  of  their  roots. 

)ne  of  the  teeth  in  the  lower  jaw,  on  each  side,  is  usually  much  larger  than  the 
thers,  and  fits  into  a notch  or  cavity  in  the  upper  jaw. 

The  cervical  vertebrae  are  furnished  with  small  falso  ribs,  or  rib-like  processes, 
rhich,  by  their  contact,  greatly  diminish  the  flexibility  of  this  part  of  the  body,  to 
uch  an  extent,  in  fact,  that  it  is  said  the  Crocodiles  have  considerable  difficulty  in 
urning  when  on  land,  so  that  they  may  easily  be  escaped  by  a process  of  doubling . 

I 'he  ribs  are  strong,  formed  each  of  two  bones,  and  uniting  below  with  a large  sternum, 
hich  is  continued  along  the  whole  lower  surface  of  the  abdomen,  and  in  this  part  of 
L 3 course  gives  rise  to  false  ribs,  which  do  not  attain  the  spinal  column.  The  caudal 
| 3rtebrae  are  furnished  with  long  spinous  processes,  which  give  a compressed  form  to 
te  tail.  The  limbs  are  short  and  stout,  but  evidently  incapable  of  supporting  the 
: hole  weight  of  the  creatures ; when  on  land,  accordingly,  the  belly  rests  upon  the 
|irface,  and  they  may  rather  be  said  to  push  themselves  along  than  to  run.  The 
l iterior  feet  are  furnished  with  five,  the  posterior  with  four,  toes,  of  which  the  three 
: mermost  on  each  foot  are  armed  with  claws  ; the  toes  of  the  anterior  feet  are  usually 
| liarly  free,  but  those  of  the  hinder  pair  are  entirely  or  partially  united  by  a 
1.  embrane. 

The  nostrils  are  situated  quite  at  the  extremity  of  the  snout,  and  furnished  with  a 
1 i five,  by  means  of  which  the  ingress  of  water  into  the  nasal  cavities  can  be  prevented 
' hen  the  animal  is  immersed  in  that  element.  The  eyes  are  of  considerable  size, 

L aced  far  back  upon  the  head,  and  furnished  with  well-developed  lids;  their  pupils 
rm  a perpendicular  slit  when  exposed  to  daylight.  The  external  ear  can  be  closed 

pleasure  by  a pair  of  valves.  The  tongue  is  large  and  fleshy,  and  immoveably 
tached  to  the  bottom  of  the  mouth,  a character  which  occurs  in  no  other  Reptiles  ; 

• • is  induced  the  ancients  to  believe  that  the  Crocodile  was  destitute  of  this  organ. 

The  structure  of  the  dermal  skeleton  in  these  animals  distinguishes  them  at  the  first 
. ance  from  all  other  Reptiles.  It  consists  of  numerous  large,  square,  bony  plates, 
vveloped  in  the  leathery  corium,  and  forming  a complete  shield,  covering  the  dorsal 
r rfaee ; these  plates  are  more  or  lees  distinctly  keeled,  and  the  keels  on  the  caudal 
i.ates  are  very  high,  forming  a compressed  ridge,  which  becomes  double  towards  the 

• seL  The  lower  part  of  the  body  is  covered  with  a wrinkled  skin,  which  contains 
i dy  small  scale-like  plates.  The  scales  of  the  back  of  the  neck  are  usually  of  peculiar 
rrm,  and  frequently  form  two  distinct  groups,  which  have  been  denominated  nuchal 
did  cervical  shields.  Their  number,  form,  and  arrangement  are  often  employed  as 
;i  aracters  for  the  discrimination  of  the  species.  Under  the  throat  there  are  two  small 
: ifices,  which  communicate  with  glands,  from  which  the  peculiar  musky  secretion 
a aracteristic  of  these  animals  is  produced. 

The  lungs  do  not  penetrate  into  the  abdomen,  as  in  other  Reptiles,  and  there  is 
'en  a trace  of  a diaphragm,  or  partition  between  the  thoracic  and  abdominal  cavities, 

the  form  of  a few  muscular  fibres.  In  other  respects  their  anatomy  greatly  resem- 
es that  of  the  Lizards,  except  that  the  ventricles  of  the  heart  are  completely  separated, 
id  that  the  male  generative  organ  is  retracted  within  the  cloaca,  which  opens  exter- 
; uly  by  a longitudinal  slit. 

They  are  all  oviparous  animals.  Their  eggs,  which  are  inclosed  in  a hard  covering, 
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arc  laid  by  tbo  females  in  warm  sandy  places,  or  in  a heap  of  mud  and  vegetable! 
matters,  where  they  are  hatched  by  the  heat  of  the  sun.  and  it  appears  that  the  parental 
take  no  further  care  of  their  progeny.  They  abound  in  the  fresh  waters  of  all  warm! 
climates,  and  aro  exceedingly  voracious  creatures,  generally  destroying  their  prey  byt 
drowning  it,  although  they  are  unable  to  swallow  anything  under  water.  They  art! 
said  to  hide  their  prey  for  some  days  under  water,  until  it  begins  to  putrefy,  before! 
they  commence  eating  it. 

Divisions. — The  recent  Crocodiles  form  only  a single  family,  but  two  others  have 
been  established  for  the  reception  of  some  fossil  forms.  These  are  characterized  par-t 
ticularly  by  differences  in  the  structure  of  the  bodies  of  the  vertebrae.  In  the  Teltosau-\ 
rida  these  bones  are  concave  at  both  extremities,  like  those  of  Fishes,  whilst  in  the 
Stmeosauridce  they  are  convex  in  front  and  concave  behind.  In  their  general  form  thofc 
Reptiles  composing  both  these  families  closely  resembled  the  Gangetic  Crocodile 
(i Gavialis  gangetica)  ; their  remains  occur  principally  in  the  lias,  oolite,  and  weal  deal 
formations. 

In  the  family  Crocodilida,  or  true  Crocodiles,  including  the  recent,  and  some  fossil 
species,  the  bodies  of  the  vertebrae  are  convex  behind,  and  concave  in  front.  In  the? 
general  form  of  the  body  these  animals  exhibit  a very  great  similarity ; but  the) 
structure  of  the  head  at  once  distinguishes  the  Gangetic  Crocodile,  or  Gavial  ( Gaviali * 
gangetica ),  from  all  others.  In  this  animal  the  jaws  are  produced  to  an  enormous  length^ 
forming  a long  slender  snout,  at  the  extremity  of  which  there  is  a large  cartilaginous 
protuberance,  in  which  the  nostrils  are  situated.  The  teeth  are  very  numerous,  anq 
nearly  equal  in  size  throughout  the  whole  of  the  jaws.  The  hind  feet  are  palmated  ta 
the  extremities-  of  the  toes.  This  species  is  found  abundantly  in  the  fresh  waters  olj 
India,  where  it  sometimes  attains  a length  of  twenty-five  feet.  It  was  known  to  the? 
ancients,  JElian  mentioning  the  existence  of  a Crocodile  in  the  Ganges  which  had  ? 
horn  at  the  extremity  of  its  nose. 

The  Crocodiles  properly  so  called,  of  which  the  common  Crocodile  of  the  Nil? 
(Fig.  8)  may  be  regarded  as  the  type,  resemble  the  Gavial  in  most  of  their  characters 
but  the  snout  is  oblong,  obtuse  and  flattened,  and  two  of  the  teeth  in  each  jaw  are 
longer  than  the  others,  forming  canines,  of  which  those  of  the  lower  jaw  are  received 
into  a notch  in  the  edge  of  the  upper.  Of  these  animals  several  species  have  beer 
described,  and  they  are  common  to  both  hemispheres.  The  best  known  species  i3  the 
Nilotic  Crocodile  ( Crocodilus  vulgaris ),  which  attains  a length  of  twenty-five  or  thirtj 
feet,  and  is  undoubtedly  one  of  the  most  formidable  and  ferocious  inhabitants  of  thu 
rivers  of  Africa.  On  land,  from  the  difficulty  which  it  experiences  in  turning  quicklj 
round,  the  Crocodile  is  by  no  means  dangerous  ; but  when  in  the  water,  his  powerful 
compressed  tail  enables  him  to  move  with  great  rapidity  and  in  every  direction  in 
pursuit  of  his  prey.  This  consists,  to  a certain  extent,  of  fish,  but  any  animal  ol 
moderate  size  that  comes  within  his  reach  is  equally  welcome,  and  many  instances  ara 
on  record  of  men  being  carried  off  by  Crocodiles  in  crossing  rivers.  Dogs  were  said  tc 
be  a favourite  food  of  the  Crocodile,  who  seized  them  when  they  cams  to  the  edge  of 
the  water  to  drink ; in  fact  the  ancients  believed  that  the  dogs  of  Egypt  were  so  well 
aware  of  the  Crocodile’s  predilection  for  their  flesh,  that  they  always  ran  along  the? 
bank  while  engaged  in  drinking.  Nearly  allied  and  equally  dangerous  species  are? 
found  in  the  rivers  of  Western  and  Southern  Africa,  and  in  the  rivers  and  tanks  of) 
India  and  the  adjacent  islands.  The  Alligators  of  the  West  Indian  Islands  are  also 
true  Crocodiles. 


Fig.  94. — Alligator  Mississipensis. 

; ammon  in  the  southern  parts  of  the  United  States,  where  it  inhabits  both  the  rivers 
the  pieces  of  stagnant  water  in  the  morasses.  Its  ordinary  length  seems  to  be  from 
i ento  eighteen  feet,  but  it  is  occasionally  met  with  oflargcr  size  ; and  Bartram  says, 
( • in  Florida  the  Alligators  are  sometimes  upwards  of  twenty -three  feet  long.  They 
7 upon  almost  any  animal  that  comes  in  their  way,  and  Dr.  Holbrook  states  that  in 
Mes  where  they  abound  no  animal  of  the  size  of  a dog  can  cross  even  small  streams 
t hout  being  dragged  down,  drowned,  and  devoured.  They  are  also  said  to  strike  their 
' y from  the  banks  with  their  tails,  bending  the  body  nearly  into  a circular  form,  so 
t the  victim  is  thrown  into  the  mouth,  or  at  all  events  into  its  immediate  ncigh- 
rhood  ; and  there  is  no  doubt  that  they  defend  themselves  from  danger  by  powerful 
■ wswith  the  tail.  At  the  approach  of  winter  the  North  American  Alligators  bury 
emaelves  in  holes  in  the  banks  of  their  aquatic  abodes,  and  pass  the  cold  season  in  a 
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, A third  group  is  formed  by  the  Alligators  of  the  American  continent,  which  have  a 
,ad,  obtuse  snout,  and  the  canino  teeth  of  the  lower  jaw  received  into  a pit  of  the 
oer.  Their  hind  feet  are  never  completely  webbed,  and  in  some  instances  the  mem- 
’ne  is  almost  entirely  absent.  These  apimals  are  pretty  generally  distributed  over 
. continent  of  America ; but  are  more  abundant  and  attain  a larger  size  in  the 
rmer  regions.  The  best  known  species  is  the  Alligator  Mississipensis  (Fig.  94),  which 
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state  of  torpidity.  At  this  time  they  are  often  dug  out  of  their  retreats  by  the  negroes,  who 
esteem  the  tail  a delicacy,  and  Dr.  Holbrook  states  that  it  is  tolerable  eating,  although 
Catesby  ound  its  peculiar  taste  and  odour  disagreeable.  They  are  also  taken  by  means 
of  a shark-hook  baited  with  a piece  of  flesh,  at  which  they  bite  readily.  In  the  spring 
and  early  summer  months,  they  make  what  Catesby  calls  “ a hideous  bellowing  noise;’’ 
this  is  especially  the  case  during  the  breeding  season,  when  the  males  often  have 
tremendous  combats  amongst  themselves. 


Order  IV. — Chelonia. 

General  Characters — The  distinguishing  characteristic  of  the  Chelonian  rep-  L 
tile3,  and  the  one  which  in  fact  enables  us  to  recognize  the  members  of  this  order  at  I 
the  first  glance,  consists  in  their  possession  of  a complete  bony  case,  within  which  the  i 
head  and  limbs  can  frequently  be  more  or  less  completely  retracted.  This  case  consists } 
of  two  large  bony  plates,  of  which  the  upper,  which  is  more  or  less  convex,  is  called j 
the  carapace , whilst  the  lower  one,  which  is  usually  perfectly  flat,  is  denominated  the  jl 
plastron.  These  two  plates  are  united  at  their  lateral  margins,  leaving  an  anterior  and) 

posterior  aperture  for  the} 


/ f* 

Fig.  95.— Skeleton  of  a Tortoise,  with  the  plastron  removed. 


protrusion  of  the  head,  tail,l 
and  limbs.  At  the  first  glance! 
it  would  seem  almost  impos-t 
sible  to  refer  these  singular) 
animals  to  the  ordinary  ver-t 
tebrate  type,  but  a little  ex4 
amination  of  their  anatomy} 
shows  that  their  different) 
parts  are  only  modifications) 
of  the  same  structure  that) 
we  have  seen  to  prevail 
throughout  the  preceding 
groups. 

When  viewed  from  be 4 
neath  (Fig.  95)  the  central) 
line  of  the  upper  shield  oq 
carapace  is  seen  to  be  com-} 
posed  of  the  bodies  of  thedor-j 
sal  vertebrae,  on  each  side  0# 
which  are  seen  the  broad 
flattened  ribs,  usually  eighlj 
in  number  on  each  sideJ 
which  are  immoveably  at-j 
tached  to  each  other  by) 
dentated  sutures.  The  rib4 
run  almost  to  the  margin  oj 
the  carapace,  which  howcvel 
is  completed  by  a series  o* 


cv,  cervical  vertebrae  ; co,  coracoid  bone;  dv,  dorsal  vertebrae  ; r,  „n„s  mn*ninnl 

ribs;  mp,  marginal  plates ; t,  tibia;  p,  pelvis;  /.  fibula  ; fe,  bones  called  marginal  pi*™ 


femur;  a,  scapula;  ol,  clavicle.  which  have  been  regarded  a* 

analogous  to  the  sternal  or  cartilaginous  portion  of  the  ribs  in  other  "V  ertebrata,  bul 
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1 rhich'are  now  generally  considered  to  bo  dermal  bones.  The  costal  plates,  as  the  flat- 
i 3ned  ribs  are  called,  are  also  regarded  as  belonging  partly  to  tho  dermal  skeleton.  In 
i jme  instances  the  ribs  are  only  dilated  near  their  basal  portion,  and  taper  off  towards 
E ie  margin  of  the  carapace,  so  as  to  leave  considerable  spaces  between  them,  which 
[-  re  covered  only  by  the  horny  epidermal  shields,  or,  in  some  instances,  by  a leathery 
j tin  ; in  these  cases,  however,  the  marginal  plates  are  completely  developed. 

Externally  the  centre  of  the  carapace  is  composed  of  a single  series  of  bony  plates, 
ipported  upon  the  spinous  processes  of  the  vertebrae,  of  which  they  have  been  con- 
1 dered  as  mere  expansions.  It  appears,  however,  that  these  also  partly  belong  to  the 
j urmal  system,  the  spinous  processes  only  taking  part  in  the  formation  of  eight  of 
i icse  plates  (the  second  to  the  ninth),  whilst  the  first,  or  nuchal  plate , and  some  of  the 
l ist  of  the  central  plates  of  the  carapace,  are  entirely  developed  in  the  corium. 

The  plastron,  which  usually  consists  of  four  pairs  of  bony  plates,  and  of  a single 
£ icdian  one,  is  regarded  as  consisting  of  a greatly  expanded  sternum,  probably  united 
■ nth  peculiar  dermal  ossifications;  it  is  usually  firmly  attached  by  suture  with  the 
I marginal  plates  of  the  carapace,  and  thus  forms  a solid  bony  box,  open  at  each  extremity, 
i he  outer  surface  of  the  whole  of  this  bony  case  is  covered  with  numerous  horny  epider- 
1 ;al  plates,  which  vary  greatly  in  number,  size,  and  form,  and  which  by  no  means  cor- 
respond in  iheir  arrangement  with  the  bony  plates  beneath  them.  They  do,  however, 
j resent  some  analogy  in  this  respect,  the  horny  plates  of  the  carapace  being  generally 
ivisible  into  three  groups,  namely,  a central  series,  the  dorsal  shields ; a series  on 
L >.eh  side  of  these,  the  lateral  shields ; and  a series  surrounding  the  whole  carapace,  the 
\ arginal  shields. 

From  either  extremity  of  the  fixed  portion  of  the  vertebral  column,  which,  with  its 
r ipi-ndages,  constitutes  the  case  or  shell  of  these  animals,  projects  a flexible  portion  of 
j ie  same  column.  The  anterior  flexible  portion  consists  of  the  cervical  vertebrae,  which 
-e  quite  destitute  of  transverse  processes,  and  are  thus  endowed  with  so  much  freedom 
: motion,  that,  although  the  neck  is  not  unfrequently  of  considerable  length,  it  can 
cquently  be  retracted,  together  with  the  head,  beneath  the  carapace.  The  skull  is  of 
semi-oval  form,  abruptly  truncated  behind  and  somewhat  pointed  in  front,  and  the 
-bit3  are  completely  inclosed.  The  jaws  are  strong,  but  short,  and  the  upper  jaw  and 
llatine  bones  are  firmly  attached  to  the  skull.  There  is  no  appearance  of  teeth  in  any 
irt  of  the  mouth,  but  the  jaws  are  very  sharp  at  the  edge  and  covered  with  homy 
lates,  so  that  they  present  a considerable  resemblance  to  the  beak  of  a bird.  The  tail, 
posterior  moveable  portion  of  the  vertebral  column,  is  composed  of  numerous  ver- 
I bwe  ; it  is  usually  short  and  tapering,  but  sometimes  attains  a considerable  length. 

The  most  singular  point  in  the  remaining  osteology  of  these  animals,  is  the  fact 
P’.iat  the  scapular  arch,  which  is  usually  applied  to  the  exterior  of  the  ribs,  is  here 
»-)mpletely  hidden  within  the  bony  case.  The  scapula,  or  shoulder  blade,  articulates 
I'  ith  the  carapace,  and  the  clavicle  with  the  plastron,  and  there  is  a third  bone  of  large 
j1  ze  (the  coracoid  bone)  which  assists  in  the  formation  of  the  shoulder  joint,  but  instead 
t articulating  with  the  sternum,  as  in  the  Birds,  has  its  posterior  extremity  free.  The 
‘ ffvic  arch  is  immoveably  attached  to  the  interior  of  the  carapace.  The  limbs  are 
Iways  four  in  number,  and  fully  developed,  but  short  and  stout;  they  exhibit  several 
modifications  of  form,  which  are  characteristic  of  the  different  families.  All  these 
loveable  portions  of  the  animals  are  merely  covered  with  a sort  of  scaly  skin. 

In  their  general  internal  structure  the  Chelonia  agree  pretty  closely  with  the  other 
Ujptile3.  The  heart  is  composed  of  three  cavities,  the  partition  between  the  ventricles 
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being  very  incomplete,  so  that  the  venous  and  arterial  blood  can  mix  freely  in  that 
cavity.  The  lungs  are  of  very  large  size,  and  extend  far  into  the  cavity  of  the  body 
but  as  the  ribs  are  immoveable,  respiration  is  effected,  as  in  the  J'atrachia,  which  are  i 
destitute  of  those  bones,  by  a process  very  analogous  to  swallowing.  The  tongue  i*  i 
short,  fleshy,  and  completely  moveable ; the  cars  are  distinctly  visible,  and  the  eyes  I 
well  formed,  and  furnished  with  moveable  lids.  The  urinary  bladder  is  of  large  size  i 
and  discharges  its  contents  into  the  cloaca,  which  also  contains  the  male  generative  > 
organ,  and  opens  by  a longitudinal  slit,  or  a circular  orifice,  in  the  base  of  the  tail. 

The  Chelonian  Reptiles  are  usually  sluggish  and  inactive  animals,  the  slowness  of  ! 
the  terrestrial  species  being  even  proverbial.  They  are,  however,  exceedingly  tenacious  i 
of  life ; they  will  live  for  a long  period  without  any  nourishment,  and  will  even  continue  i 
to  give  signs  of  life  for  some  time  after  they  have  been  deprived  of  their  heads.  They 
are  found  principally  in  the  warmer  regions  of  the  earth,  where  they  generally  subsist  I 
upon  vegetable  substances,  although  many  of  the  aquatic  species  also  devour  small  i 
animals.  They  are  oviparous,  and  the  eggs  are  covered  with  a hard  shell. 

Divisions. — These  Reptiles  may  be  divided  into  five  families.  In  the  ChtJotiitda 
or  Turtles,  which  are  pre-eminently  aquatic  in  their  habits,  the  limbs  are  all  converted  i 
into  large,  flattened,  fin-like  organs,  the  toes  being  completely  concealed  by  a conunoD 
skin.  The  anterior  pair  of  members  is  always  considerably  longer  than  the  posterior,  i 
and  both  the  anterior  and  posterior  limbs  are  frequently  furnished  with  one  or  two  i 
nails  on  the  outer  margin,  which,  however,  sometimes  disappear  as  the  animal  increases  i 
in  age.  The  bony  case  of  these  animals  is  too  small  for  the  reception  of  the  head  and ! 
limbs,  and  these  parts  are,  consequently,  always  more  or  less  protruded.  The  ribs  arc  • 
narrowed  towards  the  extremity,  so  as  to  have  spaces  between  them  at  that  point,  and  \ 
the  bony  plates  of  which  the  plastron  is  composed  are  also  separated  by  intervals,  ( 
which  are  filled  up  with  cartilage.  The  head  is  flattened  above,  and  the  jaws  horny, 
very  sharp,  and  beak-like. 

The  Turtles  are  all  inhabitants  of  the  sea.  They  are  excellent  swimmers,  and  I 
rarely  approach  the  shore  except  for  the  purpose  of  depositing  their  eggs,  which  they  f 
do  upon  sandy  coasts.  Most  of  them  feed  upon  seaweeds;  but  a few  also  devour* 
Mollusca  and  other  small  marine  animals.  The  flesh  of  the  former  affords  a wholesome  I 
and  delicious  food,  and  they  are  in  consequence  much  sought  after,  and  imported  intoi 
Europe  in  considerable  quantities,  whilst  the  carnivorous  species  are  not  only  disagree- 1 
able,  but  even  unwholesome,  or,  according  to  some  writers,  poisonous,  and  these  are  > 
only  collected  for  the  sake  of  the  abundant  supply  of  oil  which  they  yield. 

The  best  known  of  the  edible  species  is  the  Green  Turtle  ( Chelonia  midas),  which  is  < 
found  abundantly  in  the  seas  of  warm  climates,  and  of  which  great  numbers  are  i 
imported  alive  into  the  different  European  countries.  In  tropical  climates  this  turtle  i 
attains  a length  of  five  or  six  feet,  and  a weight  of  five  or  six  hundred  pounds;  it'  l 
flesh  is  exceedingly  delicate,  and,  when  not  rendered  indigestible  by  the  ingenuity  of  I 
cooks,  is  regarded  as  a very  wholesome  food.  The  eggs  of  this,  and,  indeed,  of  all  the  | 
species  of  Turtles,  are  also  eaten  and  considered  a great  delicacy.  At  the  Island  of  1 
Ascension,  where  these  animals  appear  to  abound  to  a greater  extent  than  in  any  : 
other  part  of  the  world,  they  are  generally  taken  by  watching  them  when  they  visit  I 
the  shore  to  deposit  their  eggs ; they  are  then  turned  over  on  their  backs,  and  in  this  i 
helpless  position  they  remain  until  their  captors,  having  secured  as  many  as  they 
require  in  the  same  manner,  carry  them  off  to  the  ships.  This,  however,  appears  only  i 
to  apply  to  the  larger  individuals,  as  Sir  J.  Alexander  states  that  the  young  ones,  ; 
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immediately  on  quitting  the  egg,  scuttle  down  to  the  water,  and  that  they  are  not  scon 
again  until  they  are  four  or  five  hundred  pounds  in  weight.  In  other  places  they  are 
taken  by  striking  them  in  the  water  with  a sort  of  harpoon,  atid  Mr.  Darwin  describes 
another  mode  of  capture  as  practised  at  Keeling  Island.  lie  says,  “ the  water  is  so  clear 
and  shallow  that  although  at  first  a Turtle  quickly  dives  out  of  sight,  yet,  in  a canoe  or 
boat  under  sail,  the  pursuers,  after  no  very  long  chase,  come  up  to  it.  A man, 
standing  ready  in  the  bows  at  this  moment,  dashes  through  the  water  upon  the 
Turtle’s  back;  then,  clinging  with  both  hands  by  the  shell  of  the  neck,  he  is  carried 
iway  till  the  animal  becomes  exhausted  and  is 
L secured.  It  was  quite  an  interesting  chase  to  see 
ii  the  boats  thus  doubling  about,  and  the  men  dash- 
ing into  the  water,  trying  to  seize  their  prey.” 

Another  important  species  of  this  family  is  the 
| Hawk’s-bill  Turtle  ( Chelonia  imbricata,  Fig.  96),  so 
t called  from  the  curved  and  pointed  form  of  the 
«. upper  jaw,  which  certainly  presents  no  very  dis- 
tant resemblance  to  the  hooked  bill  of  a predaceous 
* bird.  It  is  of  a smaller  size  than  the  Green 
: Turtle,  rarely  exceeding  three  feet  in  length,  and 
its  flesh  is  of  very  indifferent  quality,  if  not  abso- 
lutely unwholesome  ; but  it  is  much  sought  for  on 
account  of  the  beauty  of  the  homy  plates  with 
which  the  carapace  is  covered,  which  constitute 
..-the  true  tortoise-shell  of  commerce.  This  Turtle 
.3  found  in  the  tropical  seas  of  both  hemispheres, 

■ rnd  has  also  been  known  to  stray  into  the  Medi- 
terranean. The  best  tortoise-shell,  according  to  M’Culloch,  “is  that  of  the  Indian 
Archipelago ; and  the  finest  of  this  quarter  is  obtained  on  the  shores  of  the  Spice 
Islands  and  New  Guinea.” 

One  of  the  largest  species  is  the  Loggerhead  Turtle  ( Chelonia  caretta),  which 
presents  some  resemblance  to  the  Hawk’s-bill  Turtle  in  the  form  of  its  upper  jaw. 
T This  animal  not  only  inhabits  the  seas  of  the  tropics,  but  also  extends  to  a considerable 
ilistancc  beyond  those  regions,  and  occurs  not  unfrequently  in  the  Mediterranean. 

Its  size  i3  sometimes  enormous;  Dr.  Shaw  mentions  a skull  of  this  species,  which 
measured  more  than  a foot  in  length,  and  was  said  to  have  been  obtained  from  a 
rtpecimen  weighing  above  sixteen  hundred  pounds.  It  is  exceedingly  voracious, 
eeding  principally  upon  Mollusca,  the  shells  of  which  it  crushes  between  its  powerful 
. aw8,  Itg  flesh  is  good  for  nothing,  and  its  epidermal  scales  are  thin,  and  want  the 

■ leauty  which  causes  those  of  the  Hawk’s-bill  Turtle  to  be  so  highly  prized ; but  it 
umisbes  a considerable  quantity  of  an  oil  that  bums  well. 

A species  which  appears  to  be  usually  still  larger  than  the  preceding  is  the  Leathery 
Turtle  ( Sphargis  coriacea ),  which  is  remarkable  in  this  group  from  its  having  the 
rarface  of  the  shell  covered  with  a leathery  skin  instead  of  the  usual  horny  plates. 
i This  gigantic  Turtle,  which  certainly  attains  a length  of  about  eight  feet,  and  is  said 
jo  weigh  a3  much  as  one  thousand  pounds,  generally  inhabits  the  Mediterranean,  but 
ipccimens  occasionally  occur  in  the  Atlantic  Ocean,  and  sometimes  even  reach  the 
' American  coasts.  It  has  also  been  taken  on  the  coasts  of  France  and  England. 
Lacepdde  supposes  that  the  shell  of  this  animal  was  employed  by  the  ancient  Greeks 


Fig.  9G. — Hawk’s-bill  Turtle  ( Chelonia 
imbricata). 
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in  the  formation  of  their  lyres,  which  are  said  to  have  originally  consisted  of  strings 
or  wires,  attached  to  the  hones  of  some  marine  tortoise.  The  back  of  the  carapace 
which  is  of  an  elongated  cordate  form,  is  marked  hy  five  longitudinal  ridges ; and  Dr' 
Shaw  considers  that  this  resemblance  to  a stringed  musical  instrument  may  have  given 
rise  to  the  appellation  of  “ the  lute,"  conferred  upon  this  species  in  some  continental 
countries.  Its  flesh  is  of  no  value. 

In  the  second  family,  the  Triovycidce,  or  Soft  Tortoises,  the  carapace  is  still  more 
incomplete  than  in  the  Turtles,  the  ribs  being  only  expanded  and  united  at  the  base, 
and  running  out  to  the  margin  in  the  form  of  the  spokes  of  a wheel.  This  imperfect 
carapace  is  covered  with  a tough  leathery  skin,  which  is  flexible  at  the  margin,  and  as 
in  the  Turtles,  the  head  and  limbs  are  incapable  of  being  retracted  within  the  bony 
case.  The  head  is  rather  small,  and  pointed  in  front ; the  neck  is  very  long ; the  horny 
jaws  are  covered  with  fleshy  lips  ; and  the  nostrils  are  produced  into  a short  cylindrical 
trunk.  The  feet  are  all  short,  and  strong,  furnished  with  five  toes,  which  are  united 
hy  a strong  web,  and  of  which  three  on  each  foot  are  furnished  with  claws. 

The  Soft  Tortoises  live  in  the  rivers  of  the  warmer  parts  of  Asia  and  Africa,  and 
one  or  two  species  are  found  in  the  North  American  waters.  They  are  active  pre- 
daceous animals,  feed- 
ing principally  upon 
fish,  but  occasionally 
concealing  themselves 
amongst  the  reeds  and 
sedges  of  the  banks, 
whence  they  rush  out 
and  seize  birds  and 
small  reptiles.  Thus 
the  Trionyx  ferox,  or 
Snapping  Turtle  (Fig 

97),  which  inhabits  the  rivers  and  lakes  of  North  America,  destroys  great  quantities 
of  young  Alligators  ; and  another  species,  the  Trionyx  niloticus,  which  is  found  in  the 
African  fresh  waters,  is  said  to  be  equally  destructive  to  the  young  of  the  Crocodile. 
They  seize  their  prey  by  suddenly  darting  forward  the  long  neck,  and,  when  provoked, 
the  Trionyx  ferox  bites  very  severely ; it  is  even  said  occasionally  to  attack  men  when 
bathing,  and  to  bite  pieces  out  of  them.  Its  flesh,  however,  is  said  to  be  superior  to 
that  of  any  of  the  Chelonia. 

The  Chelydidce , which  form  the  third  family,  present  a considerable  resemblance  to 
the  Trionycidae ; but  the  head  and  neck  are  capable  of  being  retracted  to  a certain 
extent  beneath  the  carapace,  which  i3  covered  with  horny  shields.  The  head  is  broad 
and  depressed,  with  the  nose  usually  prolonged  into  a proboscis,  and  the  mouth  is  fur- 
nished with  soft  lips  ; both  the  head  and  neck  are  frequently  adorned  with  membranous 
lobes  of  remarkable  forms.  The  feet,  which  are  not  capable  of  being  retracted  within 
the  shell,  are  short  and  stout,  furnished  with  five  toes,  which  are  more  or  less  united 
by  a web,  and  of  which  either  four  or  five  are  always  armed  with  claws. 

Like  the  Soft  Turtles,  these  animals  live  in  the  ponds  and  rivers  of  warm  climates, 
where  they  feed  principally  upon  Fish.  The  species  figured  Chelys  matamata  (Fig.  98) 
is  an  inhabitant  of  South  America,  and  was  formerly  very  abundant  in  the  rivers  of 
Guiana ; but  it  is  said  to  have  become  scarce  in  that  locality  from  the  great  numbers 
that  are  taken  for  the  sake  of  their  flesh,  which  is  considered  very  good. 


Fig-.  97. — The  Snapping  Turtle  {Trionyx  ferox). 
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Nearly  allied  to  these  is  the  great  family  of  the  Emydidce,  the  species  of  which  are 
very  generally  distributed  over  the  globe.  They  agree  with  the  preceding  in  the 
I stricture  of  the  feet, 
but  the  carapace  is 
completely  ossified, 
and  its  bones  united 
by  sutures;  the  jaws 
are  homy,  and  desti- 
tute of  lips  ; and  the 
head  and  neck  can 
« be  completely  retract- 
ed within  the  front  of  Fig.  08. — Chelys  matamata. 

the  shell.  The  nos- 
trils are  placed  at  the  apex  of  the  snout,  but  not  prolonged  into  a proboscis. 

Like  the  preceding  families,  the  Emydidce  are  principally  aquatic  in  their  habits, 
although  their  feet  are  certainly  well  adapted  for  terrestrial  progression.  They  feed 
upon  small  fishes  and  aquatic  insects,  and  are  generally  of  small  size.  They  are 
found  most  abundantly  in  warm  climates,  but  some  of  the  species  extend  far  into  the 
temperate  regions  of  the  earth,  several  being  inhabitants  of  the  North  American 
continent,  whilst  two  are  found  in  Europe,  of  which  one  occurs  as  far  north  as  Prussia. 
The  most  remarkable  species  are  the  Box  Tortoises  ( Cistudo ),  in  which  the  plastron  is 
divided  by  a transverse  suture  into  two  portions,  which  are  united  together  and  with 
the  carapace  by  elastic  ligaments,  so  that  they  are  capable  of  being  brought  close  to 
the  carapace,  closing  the  apertures  of  the  shell  completely  when  the  animal  is  retracted. 
In  some  other  species,  on  the  contrary,  such  as  the  Alligator  Tortoise  ( Chelydea 
serpentina)  of  North  America,  the  limbs  and  feet  are  too  large  to  be  retracted  within 
the  shelL 

The  last  family  is  that  of  the  Testudinidce,  or  Land  Tortoises,  in  which  the  carapace 
is  convex  and  solid,  the  ribs  being  united  together  throughout  their  length ; the 
plastron  is  also  solid,  the  feet  short,  stout,  and  somewhat  clubbed,  the  toes  being 
almost  entirely  concealed  under  the  skin,  and  terminated  by  blunt  nails,  of  which 

there  are  usually  five  upon  each  of 
the  anterior,  and  four  upon  each  of 
the  posterior  feet.  The  head  is 
rather  small,  and  covered  with 
shields;  the  jaws  are  homy,  and 
destitute  of  lips.  The  head,  limbs, 
and  tail  can  be  completely  retracted 
within  the  cavity  of  the  shell,  and 
in  some  cases  the  plastron  is  fur- 
nished with  moveable  lobes,  by  which 
the  aperture  can  be  completely 
closed.  The  surface  of  the  carapace 
is  covered  with  homy  shields,  which 
touch  each  other  at  the  edges,  and 
exhibit  concentric  lines  of  growth  ; 
at  the  hinder  part  of  the  carapace, 
immediately  over  the  tail,  the  shields  ( caudal  shields),  which  in  the  preceding 


I'ig.  99. — Common  European  Tortoise  ( Tentudo  grerca ), 
from  abore  ami  below. 
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fumilics  are  usually  separate,  are  here  united  into  a single  broad  plate.  The 
Land  Tortoises  are  generally  of  small  size.  They  arc  terrestrial  in  their  general 
habits,  although  most  of  them  can  swim  when  immersed  in  the  water.  They  are 
very  slow  in  their  movements,  and  live  entirely  upon  vegetable  matter.  Like  the 
rest  of  the  Chelonian  Reptiles,  they  are  far  more  abundant  in  warm  than  in  temperate 
climates;  a single  species  only,  the  Testudo  grcuca  (Fig.  99),  is  found  in  Europe,  and  this 
is  confined  to  the  countries  bordering  the  Mediterranean.  It  is  this  species  that  may 
be  so  frequently  seen  hawked  about  the  streets  of  London  during  the  summer. 

One  of  the  largest  species  is  the  Testudo  indica , or  Indian  Tortoise,  which  some- 
times attains  a length  of  three  feet,  and  a species  of  equal  size,  inhabiting  the  Galapagos 
Islands,  has  been  described  by  Dr.  Gray  under  the  name  of  Testudo  planiceps.  The 
Indian  Tortoise  is  also  found  in  those  Islands,  and  Mr.  Darwin  has  given  the  following 
interesting  account  of  its  habits. — “ The  Tortoise,”  he  says,  “ is  very  fond  of  water 
drinking  large  quantities,  and  wallowing  in  the  mud.  The  larger  islands  alone  possess 
springs,  and  these  are  always  situated  towards  the  central  parts,  and  at  a considerable 
elevation.  The  Tortoises,  therefore,  which  frequent  the  lower  districts,  when  thirsty, 
are  obliged  to  travel  from  a long  distance.  Hence  broad  and  well-beaten  paths  radiate 
in  every  direction  from  the  wells  even  down  to  the  sea  coast,  and  the  Spaniards,  by 
following  them  up,  first  discovered  the  watering-places.  When  landed  at  Chatham 
Island,  I could  not  imagine  what  animal  travelled  so  methodically  along  the  well- 
chosen  tracks.  Near  the  springs  it  was  a curious  spectacle  to  behold  many  of  these 
great  monsters — one  set  eagerly  travelling  onward  with  outstretched  necks,  and  another 
set  returning,  after  having  drunk  their  fill.  When  the  Tortoise  arrives  at  the  spring, 
quite  regardless  of  any  spectator,  it  buries  its  head  in  the  water  above  its  eyes,  and 
greedily  swallows  great  mouthfuls,  at  the  rate  of  about  ten  in  a minute.  The 
inhabitants  say  each  animal  stays  three  or  four  days  in  the  neighbourhood  of  the  water, 

and  then  returns  to  the  lower  country For  some  time  after  a visit  to  the  1 

springs,  the  urinary  bladder  of  these  animals  is  distended  with  fluid,  which  is  said 
gradually  to  decrease  in  volume,  and  to  become  less  pure.  The  inhabitants,  when 
walking  in  the  lower  district,  and  overcome  with  thirst,  often  take  advantage  of  this 
circumstance  by  killing  a tortoise,  and  if  the  bladder  is  full,  drinking  its  contents.  In 
one  I saw  killed,  the  fluid  was  quite  limpid,  and  had  only  a very  slightly  bitter  taste,  i 
The  inhabitants,  however,  always  drink  first  the  water  in  the  pericardium,  which  is 
described  as  being  best.”  The  Tortoises  are  exceedingly  numerous  in  the  Galapagos 
Islands,  and  their  flesh  is  said  to  be  exceedingly  delicate  and  good.  Mr.  Darwin  says 
it  “is  largely  employed,  both  fresh  and  salted  ; and  a beautifully  clear  oil  is  prepared 
from  the  fat.  When  a Tortoise  is  caught,  the  man  makes  a slit  in  the  skin  near  its 
tail,  so  as  to  see  inside  its  body,  whether  the  fat  under  the  dorsal  plate  is  thick.  If  it 
is  not,  the  animal  is  liberated,  and  it  is  said  to  recover  soon  from  this  strange  operation.” 

Small  as  the  existing  species  of  Tortoises  are,  it  appears  that  in  former  periods  of 
the  earth’s  history,  at  least  one  species  of  gigantic  size  belonging  to  this  family 
dragged  its  ponderous  bulk  over  the  soil  of  India ; this  is  the  Colossochelys  Atlas,  the 
remains  of  which  were  discovered  in  the  Sewalic  Hills  by  Falconer  and  Cautley. 
Those  gentlemen  think  it  possible  that  this  gigantic  Reptile,  which  measured  about 
eighteen  feet  in  length,  probably  existed  down  to  the  human  era,  and  that  it  may  thus  ] 
have  given  rise  to  the  extraordinary  traditions  of  the  Hindoos,  which  attribute  most 
important  parts  in  the  creation  of  the  world  to  gigantic  Tortoises. 

With  the  Tortoises  we  conclude  the  series  of  Reptiles,  and  pass  now  to  the  con- 
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i ^deration  of  a class  of  animals  which  are  as  generally  regarded  with  favour,  as  the 
• others  with  disgust  and  aversion. 

Class  IV. — Aves,  or  Birds. 

General  Characters — The  class  of  Birds  is  undoubtedly  one  of  the  most  dis- 
} tinctly  circumscribed  in  the  whole  series  of  animals.  Its  position  in  the  scale  of  classi- 
! fication  is  no  less  distinctly  marked,  for  birds  are  evidently  superior  to  the  Reptiles,  and 
1 inferior  to  the  Mammalia  in  many  points  of  their  organization ; and  yet  they  cannot  be 
I regarded  as  forming  an  intermediate  group  between  these  classes,  which  in  reality 
j approach  each  other  more  closely  than  either  of  them  do  to  the  Birds.  This  may  fur- 
nish an  additional  argument  against  the  views  of  those  writers  who  consider  the  whole 
Animal  Kingdom  as  an  unbroken  chain,  ascending  step  by  step  from  the  lowest  forms 
I of  organized  existence,  till  it  reaches  its  highest  development  in  man. 

The  general  form  of  the  body  in  birds  is  oval ; the  legs,  two  in  number,  are  usually 
placed  in  such  a manner  as  to  fall  under  the  middle  of  the  body,  and  the  anterior  limbs 
1 are  modified  to  form  organs  of  flight.  The  head  is  usually  of  small  size,  produced  in  front 
j into  a pointed  beak,  which  is  covered  with  horny  matter ; the  neck  is  long  and  very 
j flexible,  and  the  tail  reduced  to 
a rudimentary  condition.  In 
5 the  clothing  of  the  body  birds 
L also  present  a remarkable  dif- 
I : ference  from  all  other  verte- 
I brate  animals ; it  consists  of  a 
i number  of  peculiar  dermal 
I appendages,  well  known  as 
I feathers,  the  structure  of  which 
i will  be  explained  hereafter. 

The  skeleton  of  these  ani- 
i mals  is  perfectly  ossified,  and 
i the  substance  of  the  bones 
i i generally  exhibits  a greater 
degree  of  hardness  than  in  any 
j other  Vertebrata.  This  soli- 
t dity  and  consequent  weight  of 
} the  matter  of  which  the  bones 
’ are  composed,  which  would 
i seem  to  be  out  of  place  in  ani- 
mals intended  for  habitual  resi- 
I dence  in  the  air,  is  compensated 
! for  by  a peculiarity  in  the 
||  structure  of  the  bones,  which 
occurs  in  no  other  group  of 
animals.  The  greater  part  of  the  bones  are  hollow,  and  their  cavities  are  filled  with 
air,  which  passes  i_Ho  the  interior  through  small  openings  seen  on  the  surface  of  the 
bone,  which  communicate  with  the  numerous  air-cells  of  the  body.  In  some  birds 
which,  although  endowed  with  great  power  of  flight,  have  bulky  and  heavy  bodies, 
these  air-cavitie3  are  found  in  almost  every  bone,  whilst  in  a few  whose  habits  are 
entirely  terrestrial,  nearly  all  the  bones  are  destitute  of  air-cells.  In  young  birds  also, 


Fig.  100. — Skeleton  of  Vulture. 


vc,  cervical  vertebrae  ; vs,  sacral  vertebrae  ; vq,  caudal  ver- 
tebrae ; cl,  clavicle ; h,  humerus ; o,  bones  of  forearm ; co, 
carpus ; ph,  phalanges  ; st,  sternum ; /,  femur  ; t,  tibia  ; fa, 
tarsus. 
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which  have  not  attained  the  power  of  flight,  the  hones  are  filled  with  marrow ; but 
this  gradually  gives  way  to  the  ordinary  air-cavities. 

The  structure  of  the  skeleton  is  of  course  remarkably  modified  to  suit  the  bird  for 
its  aerial  habits  ; but  the  recognition  of  its  different  parts  is  by  no  means  difficult 
The  head  is  usually  of  small  size,  and  the  bones  of  the  skull,  which  in  young  birds 
arc  distinct,  are  generally  completely  amalgamated  in  the  adults  so  as  to  form  a 
continuous  bony  capsule  (Fig.  101).  The  size  of  the  skull  and  cerebral  cavity  ig 
usually  much  larger  in  proportion  to  the  facial  bones  than  in  the  Reptiles,  and  the 

a former  often  appears  to  predominate  to  a 

still  greater  extent,  in  consequence  of  the 
existence  of  large  air-cells  in  the  interior  of 
the  bone.  On  the  surface  of  the  skull  there 
are  usually  several  strong  ridges  for  the 
attachment  of  muscles;  the  occipital  foramen 
is  situated  on  the  lower  part  of  the  back  of 
the  skull,  and  the  occipital  condyle  is  simple, 
convex,  and  sometimes  globular,  so  as  to 
give  the  head  great  mobility.  The  op  inings 
of  the  ears  are  placed  on  each  side  of  th  back 
of  the  skull,  close  to  the  base,  and  immedi- 
ately beneath  these 
are  articulated  the 

tympanic  bones,  d 

In  front  of  the  skull, 


t j k 

Fig.  101. — Skull  of  an  Eagle. 

a,  cranium  ; b,  tympanum  ; c,  tympanic  bone  ; 
d,  interorbital  partition  ; e,  lachrymal  bone; 
/,  its  superior  branch  ; g,  nostril ; h,  upper 
jaw;  i,  nasal  fossal ; j,  jugal  bone  ; k,  lower 
jaw. 


which  give  support  to  the  lower  jaw. 

on  each  side,  are  the  orbits,  which  are  usually  of  enormous 
size,  and  very  rarely  completely  inclosed ; they  are  separated 
by  a bony  partition,  which,  however,  is  usually  perforated. 

The  facial  bones  are  produced  into  a beak  of  variable 
length,  which  is  attached  to  the  skull  in  such  a manner  as  to 
retain  a certain  amount  of  mobility,  although  this  depends 
rather  upon  the  elasticity  of  the  material  than  upon  an  arti- 
culation. Upon  this  the  nostrils  are  seen ; they  are  very 
variable  in  size,  and  the  bony  septum  is  frequently  wanting, 
so  that  the  nostrils  form  a passage  from  side  to  side  of  the 
beak. 

When  viewed  from  beneath  (Fig.  102),  the  centre  of  the 
sphenoid  bone  is  seen  to  project  in  front  of  the  occipital  to  a 
considerable  distance  below  the  orbit ; this  supports  a more 
or  less  elongated  bone  (the  pterygoid)  on  each  side,  which  runs 
obliquely  backwards,  and  articulates  at  its  upper  extremity  Fl”  ^ °j j w 
with  the  tympanic  bone. 


In  front  of  this  are  the  bones  of 


Raven,  seen 
from  beneath. 


the  upper  jaw  and  palate,  which  are  all  firmly  united  together  temp^^b'ones1;  ^tyt^’ 
in  front.  The  intermaxillary  bones  constitute  the  greater  panic  bones ; /,  sphenoid; 
part  of  the  edge  of  the  jaw  ; the  maxillaries  give  rise  to  a long  onntol^plates^  "palatine 
slender  bone  (the  jugal  bone),  on  each  side,  which  is  directed  hones;  jk,  jugal  bones;  II, 

, ...  . , , , , maxillary  bones;  mm, inter- 

oackwards,  and  articulates  with  the  tympanic  bone.  1 he  maxillaries ; n,  nasal  aper- 

palate  is  formed  of  a pair  of  large  palatine  bones  and  a tuie< 

vomer ; the  former  are  continued  backwards  till  they  articulate  either  with  the 


bones  of  the  neck  and  thunk  in  birds. 
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sphenoid  bone  or  with  the  tympanic  bones.  The  lower  jaw  is  always  articulated  with 
the  tympanic  bones ; it  is  composed  originally  of  twelve  pieces,  and  in  some  birds  it 
retains  this  condition  for  a considerable  time  ; but  in  the  adult  state  these  pieces  are 
always  amalgamated  so  as  to  form  a single  bone.  The  jaws  of  birds  are  never  armed 
with  teeth,  but  simply  covered  with  a horny  sheath,  which  undergoes  an  immense 
number  of  modifications  to  suit  it  to  the  necessities  of  the  different  birds.  Its  structure 
and  modifications  will  be  referred  to  hereafter. 

The  vertebral  column  in  birds  exhibits  the  same  division  into  separate  regions  as 
In  the  other  Vertebrata ; but  as  the  exercise  of  the  faculty  of  flight  requires  great 
solidity  in  the  thoracic  region,  and  the  tail  is  very  short,  the  only  part  of  the  spine 
that  exhibits  any  flexibility  is  the  neck.  This  is  usually  of  considerable  length,  and 
consists  of  at  least  nine  vertebrae ; in  the  majority  of  birds,  the  number  is  from  twelve 
I to  fifteen,  and  in  somo  twenty,  or  even  more.  The  bodies  of  these  vertebrae  are 
convex  behind  and  concave  in  front,  so  that  they  are  capable  of  great  freedom  of 
motion,  and  the  transverse  processes  are  very  strong,  and  exhibit  a foramen  at  their 
base,  through  which  a portion  of  the  arteries  of  the  head  and  the  main  stems  of  the 
sympathetic  nerve  pass  upwards  to  the  head.  From  the  peculiar  conformation  of  the 
articulating  surfaces  of  the  vertebra  the  neck  is  capable  of  describing  very  abrupt 
curves,  and  in  most  birds  it  is  held  more  or  less  in  the  form  of  an  S,  this  being  the 
most  favourable  position  for  suddenly  darting  forward  the  head,  a movement  which  is 
. .constantly  employed  by  many  of  these  animals  in  the  capture  of  prey. 

The  dorsal  vertebra  are  usually  eight  or  ten  in  number,  and  vary  from  six  to  ten 
or  eleven.  They  are  short  and  broad,  firmly  attached  to  each  other,  and  not  unfre- 
c quently  anchylosed.  They  are  furnished  with  spinous  processes  on  their  lower 
i surface,  which  project  into  the  cavity  of  the  body,  and 
I serve  to  give  support  to  the  lungs.  They  have  also  dorsal 
r.  spinous  processes  for  the  attachment  of  muscles,  and 
transverse  processes  to  which  the  ribs  are  articulated, 
r The  latter,  which  articulate  both  with  the  transverse 
orocesses  and  with  the  bodies  of  the  vertebra,  are  flat 
s oones,  which  unite  by  a moveable  articulation  with  a 
corresponding  series  of  bones  rising  from  each  side  of  the 
•'  sternum  (the  sternal  ribs),  which  are  analogous  with  the 
v. cartilages  of  the  ribs  in  other  animals.  To  give  increased 
't stability  to  this  apparatus  of  ribs,  each  of  them  is  fur- 
nished with  a laminar  process,  which  passes  obliquely 
P upwards  and  backwards,  and  is  attached  to  the  following 
" rib  (Fig  03).  In  addition  to  these  true  ribs,  which 
t correspond  in  number  with  the  dorsal  vertebrae,  there 
- are  frequently  one  or  two  false  ribs  in  front,  which  do 
P aot  reach  the  sternum,  and  the  lumbar  vertebrae  are  also 
r.  occasionally  furnished  with  ribs,  which  resemble  the  true 
ribs  in  structure,  except  that  they  want  the  laminar 
f processes. 

The  lumbar  and  sacral  vertebra,  which  vary  in  number  from  seven  to  twenty,  are 
r completely  united,  so  as  to  form  a single  bony  piece,  the  only  indications  of  its  com- 
r P°un<1  nature  being  afforded  by  the  foramina  which  exist  in  its  upper  surface  for  the 
passage  of  the  nerves.  With  this  elongated  sacrum  the  pelvic  arch  is  also  amalgamated, 


Fig.  103. — Ribs  of  the  Golden 
Eagle. 

aa,  ribs;  bb,  sternal  ribs; 
cc,  articulating  surfaces  for  the 
transverse  processes  ; (id,  heads 
of  the  ribs,  articulating  with 
the  bodies  of  the  vertebra ; 
ee,  laminar  processes. 
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so  that  the  apparatus  to  which  the  hind  limbs  arc  attached  acquires  all  the  solidity  0f" 
a single  bone.  The  tail  is  very  short,  and  composed  of  from  six  to  nine  small  vertebra 

which  are  capable  of  a i 

certain  amount  of  motion,  I 

and  arc  furnished  with  I 
strong  transverse  pro-  j 
cesses.  The  last  vertebra  I 
is  considerably  larger  I 
than  its  fellows,  of  ani 
oblong  form,  and  set  on| 
in  a direction  nearly  per- 
pendicular to  the  axis  of  j 
the  body ; it  gives  attach-  i 
ment  to  the  musclesl 
which  move  the  fi-atherr  j 
of  the  tail,  and  is,  cod 
sequently,  of  great  im- 
portance. 

The  sternum,  whic’ti 
occupies  the  anterior  part  | 
of  the  thorax,  is  of  very  | 
large  size  in  most  birds,  j 
extending  backwards  f 
under  the  greater  part  of ) 
the  abdominal  cavity.  | 
It  forms  a broad  plate,  ^ 
concave  on  its  internal,  j 
and  convex  on  its  outer  f 
surface,  where  it  is  also  | 
furnished  with  a very 1 
prominent  keel,  or  ridge, 
to  which  the  powerful  t 
muscles  of  the  wings  are  i 
attached,  so  that  the  | 
greater  or  less  develop- 
ment of  this  keel  may  be  i 
taken  as  a criterion  of 1 
the  power  of  flight  of  the  bird  to  which  it  belonged.  In  the  Ostriches,  and  other  birds  | 
in  which  the  wings  are  so  small  that  they  are  quite  useless  for  flight,  the  sternal  keel  ! 
is  entirely  wanting. 

The  upper  part  of  the  sternum  also  serves  for  the  support  of  the  bones  of  the  i 
scapular  arch,  which  are  very  firmly  united  together,  so  as  to  afford  a solid  point  of  1 
attachment  for  the  anterior  limbs.  This  arch  consists  of  three  bones  on  each  side  ■ 
(Fig.  104),  of  which  one,  the  coracoid  bone,  which  is  firmly  articulated  to  a large 
pit  in  the  anterior  angle  of  the  sternum,  gives  the  principal  support  to  the  | 
anterior  member.  At  the  superior  extremity  of  the  coracoid  bone,  which  is  the 
strongest  of  all  the  bones  of  the  shoulder,  there  is  an  articulating  surface,  which 
assists  in  the  formation  of  the  cavity  for  the  reception  of  the  head  of  the  humerus. 


Fig.  1C4. — Sternal  apparatus  of  the  Golden  Eagle. 

a b c d e f,  sternum  ; g g g g,  sternal  ribs  ; h h,  coracoid  bones; 
» (,  scapulae  ; j j,  clavicles. 
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lius  is  completed  by  a corresponding  surface  on  the  anterior  extremity  of  the  scapula , or 
ihouhler- blade,  which  is  also  articulated  at  this  part  to  the  coracoid  bone,  and  extends 
backwards  along  the  dorsal  surface  of  the  ribs,  close  to  the  spine.  The  arch  is  com- 
pleted by  the  clavicles,  which  are  usually  anchylosed  at  their  extremity,  so  as  to  form 
i single  Y-shaped  bone,  which  is  commonly  known  as  the  furculum , or  merry-thought. 
The  angle  of  union  of  the  two  clavicles  is  also  sometimes  anchylosed  to  the  anterior 
ingle  of  the  sternal  keel ; but  in  most  birds  it  is  only  attached  to  this  point  by 
Jgament.  Tho  upper  extremities  of  the  clavicles  are  articulated  to  the  coracoid 
iones  and  scapulae,  which  they  assist  in  supporting  against  the  action  of  the  powerful 
uuscles  of  the  wings. 

The  bones  of  the  anterior  extremities  are  remarkably  elongated  to  suit  them  for 
.he  important  part  which  they  have  to  perform  in  supporting  the  bird  in  the  air,  but  in 
>ther  respects  there  is  no  difficulty  in  recognizing  them  as  modifications  of  the  same 
jarts  which  occur  in  all  other  Yertebrata  (Fig.  105).  The  humerus,  which  articulates 
vith  the  glenoid  cavity  of  the  shoulder, 

• s a cylindrical  bone  of  moderate  length, 
iaut  very  stout.  At  its  lower  extremity  it 
uxhibits  two  articulating  surfaces  for  the 
.deception  of  the  two  bones  of  which  the  fore- 
arm is  as  usual  composed.  These  bones,  the 
%-adius  and  ulna,  are  much  longer  than  the 

jumerus  ; they  are  both  of  a cylindrical  form 
and  thickened  at  the  extremities,  but  their 
:rize  is  very  unequal,  the  ulna  being  much 
itouter  than  the  radius,  which  is  usually  very 
. lender.  These  are  followed  by  two  small, 

• ounded  bones  (the  carpal  bones)  forming  the 
rvrist-joint ; and  these  again  by  two  don- 
ated bones,  which  are  completely  united  at 
. heir  extremities,  and  represent  the  bones 

f the  hand  ( metacarpals ) in  man  and  other 
1 i ertebrata.  At  the  base  of  the  united  meta- 
carpal bones,  there  is  another  small  bone, 

■ ometimes  free,  sometimes  anchylosed,  which 
F ^presents  the  thumb,  and  gives  support  to 
fc  he  feathers  of  the  pinion  or  bastard-wirig  ; 

- nd  they  are  followed  by  two  short  fingers, 

: f which  one  consists  of  two  or  three  pha- 
\ *nge3,  whilst  the  other  never  contains  more 
. ban  a single  joint.  The  articulations  of  the 

• rincipal  bones  possess  great  freedom  of  mo- 
mn  in  certain  directions,  so  that  in  repose 

he  whole  limb  can  he  folded  up  in  a very  small  compass,  the  bones  taking  a nearly 
parallel  position  (Fig.  100).  7 

I bones  of  the  hinder  extremities  are  always  well  developed  ; but,  except  in  the 

P "tr^hc8»  the  two  sides  of  the  pelvis  are  not  united  beneath.  The  bones  of  each  side 
■re,  however,  completely  amalgamated  with  each  other,  and  with  the  sacrum.  The 
.under  limbs  are  composed  of  the  usual  bones.  The  femur,  or  thigh  bone,  U a 1 

I 2d 


Fig.  105. — Bones  of  the  Wing  of  the  Jer- 
falcon.  i,  elbow-joint;  n,  wrist-joint;  m, 
knuckle-joint;  a,  huinerus;  b,  radius  and 
ulna ; c,  metacarpus  ; o,  rudimentary  thumb  ; 
1,  2,  3,  4,  rudimentary  phalanges  of  lingers. 
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short,  stout,  cylindrical  bone,  articulating  with  the  pelvis  by  a small  rounded  head 
which  is  placed  at  right  angles  to  the  axis  of  the  bone ; it  is  completely  concealed  j 
within  the  muscles  of  the  body.  The  knee-joint  is  completed  in  front  by  a small  1 
patella,  or  knee-cap,  and  the  shank,  which  is  much  longer  than  the  thigh,  is  formed  i 
almost  entirely  by  the  tibia,  the  fibula  being  reduced  to  the  form  of  a gradually  attenu- 
ated bone,  which  is  usually  attached  to  the  tibia.  The  tarsus  is  composed  of  a single  i 
cylindrical  bone,  of  very  variable  length,  which  is  generally  covered  only  by  a scaly 
skin,  and  rarely  feathered.  The  foot  consists  of  from  two  to  four  toes,  composed  of  a 
variable  number  of  joints;  the  great  toe  is  usually  directed  backwards.  The  arrange- 
ment of  the  toes  is,  however,  very  variable  in  different  groups  of  birds,  to  adapt  i 
the  feet  for  walking,  perching,  or  climbing ; and  these  modifications  will  be  referred  \ 
to  hereafter. 

The  muscles  of  birds  are  generally  of  a very  firm  nature  and  of  a deep  red  colour ; j 
the  great  mass  of  muscles  is  devoted  to  the  movement  of  the  wings,  and  attached  to  > 
the  keel  of  the  sternum.  The  sinews  are  beautifully  white  and  glistening,  and  have  a i 
great  tendency  to  become  ossified  in  certain  parts  of  the  body.  This  is  especially  the  i 
case  in  the  long  tendons  which  pass  down  the  tarsus  from  the  flexor  muscles  of  the  i 
toes,  which  are  of  particular  importance  to  the  bird  in  perching,  as,  from  their  passing  j 
over  the  back  of  the  joint  between  the  shank  and  tarsus,  they  are  off 
course  stretched  by  the  bending  of  this  joint,  which  is  constantly  | 
observed  to  take  place  in  a bird  resting  upon  a perch ; the  toes  are  f 
thus  involuntarily  made  to  grasp  the  object  upon  which  the  bird  is  > 
sitting,  and  by  this  means  it  remains  securely  fixed,  even  when  the  t 
voluntary  action  of  the  muscles  is  in  abeyance,  as  during  sleep. 

The  clothing  of  the  skin  in  birds  consists  of  the  peculiar  organs » 
well  known  as  feathers,  which,  although  they  agree  in  their  nature  andi 
mode  of  development  with  the  hairs  of  the  Mammalia,  are  of  a far  morel 
complicated  structure.  It  is  also  to  the  great  development  of  some  on 
these  dermal  appendages,  the  strong  quill  feathers  of  the  wing,  that  these  t 
animals  are  indebted  for  their  power  of  flight;  and  the  existence  of! 
similar  strong  feathers  in  the  tail  is  also  of  great  importance  to  them  in  r 
directing  their  course  through  the  air. 

A perfect  feather  (Fig.  106)  consists  of  the  shaft,  or  central  stem — * 
which  is  tubular  at  the  base,  where  it  is  inserted  into  the  skin — and  the  j 
barbs,  or  fibres,  which  form  the  webs  on  each  side  of  the  shaft.  The  I 
basal  portion  of  the  shaft  presents  the  appearance  of  a transparent, j 
horny,  cylindrical  tube,  narrowed  at  the  extremity  which  is  inserted  } 
in  the  skin.  The  upper  portion,  or  true  shaft,  is  always  of  much  i 
greater  length  than  the  tube,  and  tapers  gradually  to  the  extremity ; i 
it  is  flattened  at  the  sides,  more  or  less  convex  on  the  back,  and  the  t 
lower  surface  exhibits  a strong  longitudinal  groove.  It  is  composed  I 
of  a white,  elastic,  spongy  matter,  which  is  covered  by  a thin  horny  f 
sheath.  The  dorsal  portion  of  this  homy  sheath  envelops  the  whole  ( 
of  the  base  of  the  shaft,  and  becomes  continuous  with  the  tubular 
part  of  the  feather.  At  the  point  where  the  complete  homy  tube  com- 
mences, the  feather  usually  gives  rise  to  a small  supplementary  shaft, 
also  furnished  with  barbs,  which  is  denominated  the  plumule.  This  appendage  is 
confined  to  the  .feathers  composing  the  general  plumage  of  the  bird,  and  even  on 


Fig.  106. 
Quill  Feather, 
tube ; b, 
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webs. 
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ese  it  is  not  always  present;  it  is  always  wunting  on  the  quills  of  the  wings 
d tail. 

The  webs  are  composed  of  numerous  barbs,  or  small  fibres,  arranged  in  a single 
riea  along  each  side  of  the  shaft.  These  are  slender  prolongations  of  tho  outer 
rny  coat  of  the  shaft ; they  are  inclined  towards  tho  apex  of  the  feather,  and  are 
ually  of  a flattened  form,  slightly  concave  on  one  side  and  convex  on  tho  other,  so 
it  each  barb  fits  closely  into  that  immediately  preceding  it.  Their  margins  are 
mished  with  a series  of  minute  filaments,  called  barbules,  by  which  the  adhesion  of 

• barbs  to  each  other  is  effected,  thus  giving  a great  degree  of  firmness  to  the  web,  and 
se  are  not  unffequently  also  edged  with  still  smaller  fibres,  to  which  the  name  of  bar- 
es has  been  given.  Towards  the  base  of  the  shaft  the  barbs  are  generally  of  a loose 
turc,  and  more  or  less  disunited,  forming  the  warm  substance  well  known  as  down ; 

3 modification  of  structure  is  more  particularly  observable  in  the  feathers  of  tho 
reral  plumage,  in  which  the  down  often  forms  the  greater  part  of  the  feather  ; the 
imule  is  also  a downy  feather. 

The  two  principal  modifications  of  the  feather  are  quills  and  plumes.  The  former 
i distinguished  by  the  great  stiffness  of  their  shafts,  which  enables  them  to  become 
) principal  agents  in  aerial  locomotion  ; they  are  confined  to  the  wings  and  tail.  The 
mes  constitute  the  general  clothing  of  the  body,  and  differ  from  the  quills  in  the 
l :ater  delicacy  of  their  texture. 

1 Besides  the  common  feathers,  the  skin  of  many  birds,  and  especially  of  the  aquatic 
cies  in  which  the  accessory  plumules  rarely  exist,  is  covered  with  a thick  coating  of 
vn,  which  consists  of  a multitude  of  small  feathers  of  peculiar  construction  ; each  of 
- se  down  feathers  is  composed  of  a very  small  soft  tube  imbedded  in  the  skin,  from 
: interior  of  which  there  rises  a small  tuft  of  soft  filaments,  without  any  central 
ft  These  filaments  are  very  slender,  and  bear  on  each  side  a series  of  still  more 
i icate  filaments,  which  may  be  regarded  as  analogous  to  the  barbules  of  the  ordinary 
: thers.  This  downy  coat  fulfils  the  same  office  as  the  soft  woolly  fur  of  many 
H idrupeds,  the  ordinary  feathers  being  analogous  to  the  long  smooth  hair  by  which 
: fur  of  those  animals  is  concealed.  The  skin  also  bears  a good  many  hair-like 

• lendages,  which  are  usually  scattered  sparingly  over  its  surface ; they  rise  from  a 

• b which  is  imbedded  in  the  skin,  and  usually  indicate  their  relation  to  the  ordinary 
t:  thers  by  the  presence  of  a few  minute  barbs  towards  the  apex. 

The  development  of  feathers  takes  place  in  small  sacs  of  the  corium,  or  true  skin, 

■ ich  are  at  first  completely  closed,  and  which  still  continue  to  envelop  the  base  of 
i full  grown  feather.  From  the  bottom  of  this  sac  a small  prominence  arises,  which 

• ;ontinued  into  the  tube  of  the  feather  in  the  form  of  a vascular  membrane,  which, 
f rever,  dries  up  when  the  feather  is  mature,  and  then  constitutes  the  shrivelled  skin 

ich  is  seen  in  all  quills,  and  commonly  known  as  the  pith. 

1 Once  or  twice  in  the  course  of  the  year  the  whole  plumage  of  the  bird  is  renewed. 
W many  cases  the  new  clothing  is  very  different  from  that  which  it  replaces,  and  in 
( is  inhabiting  temperate  and  cold  climates  we  can  frequently  distinguish  a summer 
■ winter  dress.  This  circumstance  has  given  rise  to  the  formation  of  a considerable 
nber  of  false  species,  as  the  appearance  of  the  birds  in  these  different  states  is  often 
y dissimilar ; and  it  is  only  by  an  accurate  study  of  the  living  animals,  which  is  of 
r rse  almost  impossible  with  many  exotic  birds,  that  such  mistakes  as  these  can  be.pre-; 
) ted  or  rectified.  Another  fertile  source  of  similar  errors  is  to  be  found  in  the  difference 
ich  very  commonly  exists  between  the  two  sexes,  a difference  which  is  . often  so 
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groat  that  without  particular  information  derived  from  the  observation  of  the  birdsini 
their  native  haunts,  it  would  be  impossible  to  refer  the  males  and  females  to  thehl 

aJ 


proper  partners;  and  the  difficulty  is  still  further  increased  by  the  fact,  that  thei 
young  of  all  birds  in  their  first  plumage  differ  more  or  less  from  their  parents,  and 
frequently  only  acquiro  their  mature  dress  after  the  lapse  of  three  or  fouryearst 


the  plumage  undergoing  a certain  change  at  each  moult.  These  circumstanced 
undoubtedly  throw  great  difficulties  in  the  way  of  the  student  of  Ornithology,  and 


it  is  perhaps  not  much  to  be  wondered  at  if  we  have  sometimes  half-a-dozen  different 


Sill 

names  for  different  states  of  the  same  species  ; but  it  must  also  be  confessed,  that  in 
this,  as  in  other  departments  of  Natural  History,  the  desire  to  describe  new  6peciea 
has  often  led  to  an  unjustifiable  multiplication  of  errors  of  this  description. 

In  a zoological  point  of  view  the  greatest  importance  attaches  to  the  feathers  of  thfl 
wings  and  tail,  to  which  different  names  have  been  given.  The  quills  are  inserted 
into  all  the  bones  of  the  wing,  but  the  longest  are  those  attached  to  the  bones  of  tint 
hand,  and  to  these  the  name  of  primaries  is  given.  The  feathers  supported  by  th« 

fore-arm  are  denominated 


secondaries , and  those  attach 
to  the  humerus  tertiarien 
The  thumb  also  bears  a fed 
quills,  which  form  what  i| 
called  the  alula  or  bastan 


i 


wing.  These,  and  some  othi 
feathers  to  which  particula| 
names  have  been  given,  arf 
shown  in  the  annexed  cul 
(Fig.  107).  The  base  of  thj 
quills  is  covered  by  a serie^ 
of  large  feathers  called  tLf 
wing  coverts , which  are  alsii 
distinguished  into  primar> 
and  secondary.  The  feather) 
of  the  tail  are  furnished  witl| 
numerous  muscles,  by  whicH 
they  can  be  spread  out  an) 
folded  up  like  a fan.  Theif 
bases  are  also  covered  bol 
above  and  beneath  by  small 
feathers,  which  are  called  th| 
tail  coverts. 

It  is  impossible  to  con| 
ceive  any  covering  more  beam 
tifully  adapted  to  the  peculia) 
wants  of  these  creatures  that 
that  with  which  they  are  en| 
do  wed  by  nature.  All  thjl 
feathers  being  directed  backl 


Fig.  107.— A,  ear  coverts ; B,  bastard  wing;  CDE,  wing  coverts  ; - , 

F,  primaries ; G,  scapulars ; H,  secondaries ; L,  tail  coverts.  wards,  the  most  rapid  monos 

through  the  air  only  tends  to  press  them  more  closely  to  the  body,  and  the  warm  *hf 
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nfined  amongst  the  inner  downy  fibres,  is  thus  effectually  prevented  from  escaping, 
the  aquatic  birds  the  feathers  are  constantly  lubricated  by  an  oily  secretion,  which 
mpletelv  excludes  the  water.  In  the  wings  the  quill  feathers  exhibit  in  the  highest 
; gree  a union  of  the  two  qualities  of  lightness  and  strength,  whilst  by  their  arrange- 
;nt  they  can  be  folded  together  into  a very  small  compass. 

The  feathex-s  usually  cover  the  whole  surface  of  the  bird  with  the  exception  of  tho 
indibles  and  feet,  and  even  the  latter  are  sometimes  clothed  with  feathers,  but  in 
, ue  cases  different  portions  of  the  surface  are  naked,  and  covered  only  with  a soft 

skin.  These  naked  portions  are  usually 
confined  to  the  head,  where  the  skin  often 
forms  remarkable  folds  or  wattles ; but  in 
some  cases,  as  the  Vultures,  the  whole  neck 
is  bare  of  feathers. 

The  mandibles  are  always  sheathed  in 
a horny  case,  usually  of  a more  or  less 
conical  form,  on  the  sides  of  which  the 
nostrils  are  commonly  seen.  In  most  birds 
tho  edges  of  this  horny  sheath  are  sharp 
and  smooth,  but  in  some  they  are  more 
or  less  denticulated  along  the  margins; 
the  upper  mandible  is  frequently  hooked 
the  extremity,  as  in  the  predaceous  birds  (Fig.  108).  where  it  serves  for  tearing  the 
v,  or  in  the  Parrots,  which 
[ ploy  their  beaks  in  climbing, 
t e beak  is  sometimes  of  enor- 
c.  us  size,  as  in  the  Toucans  and 
rnbills  (Figs.  109  and  110) ; 

: ; in  these  it  is  of  a light 
■ ngy  texture,  so  that  the  birds 
i.  libit  far  more  activity  than 
r ght  be  expected  from  the  dis- 
; portionate  bulk  of  their  bills, 
the  Ducks  the  bill  is  more  or  less  flattened,  and  its  texture  is  much  softer  than  in 

other  birds ; it  is  furnished  with 
numerous  nerves,  and  thus  serves 
as  an  organ  of  touch.  In  other 
birds,  the  simply  conical  form  pre- 
dominates, although  the  bill  ex- 
hibits an  almost  infinite  number  of 
particular  modifications,  to  suit 
the  exigencies  of  different  birds. 
At  the  base  of  the  bill  there  is  in 
many  birds  a circle  of  naked  skin, 
which  is  called  the  cere;  and  in 
others,  which  captxire  inseots  on 
the  wing,  the  hinder  poi-tion  of  tho 
gape  is  bordered  by  long  bristles 

> which  arc  of  great  service  in  preventing  the  escape  of  their  insect  prey. 


Fig.  110.— Beak  of  Hornbill. 


Fig.  108. — Beak  of  Jer-falcon. 
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The  characters  afforded  by  the  form  of  the  bill  are  of  great  importance  U 
classification ; and  those  derived  from  the  structure  of  the  fJ 
and  the  arrangement  of  their  scaly  covering  are  perhaps  equall  i 
valuable.  In  most  birds  the  toes  are  four  in  number ; and  i 
the  majority  of  these,  three  of  the  toes  are  directod  forward: 
whilst  the  fourth  or  great  toe  is  turned  backwards  (Fig.  1121 
In  some  birds  the  posterior  toe  is  wanting  (Fig.  113) ; and  i| 
Fig.  in.  the  Ostriches  one  of  the  others  is  also  deficient,  and  the  fod 

Head  of  Goatsucker.  consists  only  of  two  toes.  In  the  Parrots,  again,  the  outer  tq 

is  also  turned  backwards  (Fig.  114),  and  the  foot  is  divided  into  two  pairs  of  toes,  aj 
arrangement  which  enables  these  birds  to  climb  with 
great  facility,  their  feet  being  applicable  to  many  of 
the  purposes  of  hands.  In  the  Cuckoo  and  some 
other  birds  the  outer  toe  is  capable  of  being  directed 


Fig.  112. — Foot  of  the  Falcon. 


Fig.  113. — Foot  of  the  Bustard.; 


either  backwards  or  forwards  at  the  pleasure  of  the  animal ; and  in  some  of  the  Swallow 
the  whole  of  the  toes  are  turned 


forwards.  The  water  birds  have 
the  toes  more  or  less  united  by  a 
web,  which  is  usually  confined  to 
the  three  anterior  toes,  but  in  some 
species  also  extends  along  the  side  of 
the  foot  to  the  great  toe  (Fig.  115). 

The  ffeet  and  tarsi  are  generally  bare 
of  feathers,  and  covered  with  a homy 
skin,  which  is  sometimes  simply 
granular,  but  usually  more  or  less 


Fig.  115.— Foot  of  the  Gannet. 


Fig.  114. — Foot  of  the  Parrot. 

distinctly  divided  into  honj 
plates,  the  form  and  arrangj 
ment  of  which  afford  vei) 
important  characters  for  tl| 
classification  of  these  animalj 
The  toes  are  always  terminate 
by  claws,  which  vary  greatj 
in  their  form  according  to  tlj 
habits  of  the  animals.  In  th 
predaceous  birds  they  are  ven 


DIORSTIVH  ORGANS  OF  BIRDS. 


423 


ong.  strong,  curved  and  acute,  constituting  the  formidable  weapons  with  which  these 
ireatures  seize  their  prey ; the 
. larmless  perching  birds  have 
ong  slender  claws;  and  the 
Licratching  birds,  such  a3  the 
lomnion  fowl  and  its  allies,  are 
urnished  with  stout  nails.  The 
L atter  are  also  frequently  armed 
viih  an  accessory  claw,  at- 
. ached  to  the  back  of  the  tarsus 
bove  the  great  toe  (Fig.  116). 


vf 

c 


Pi?.  117.— Itiecstive  apparatus 
f common  Fowl,  e,  oesophagus ; 
• crop;  rs,  ventriculus  wuccentu- 
i'0.us  ; g,  gizzard  ; p,  pancreas  ; 
1. 1'.nodenum ; co.  coeca  ; gi,  large 
ntestinc;  u,  ureter  ; o,  oviduct: 
1,  cloaca;  t,  small  intestine;  /, 
iver;  e/,  gall  bladder;  e,  gall  duct. 


Fig.  116. — Foot  of  the  Fowl. 

In  the  structure  of  the  digestive  organs, 
birds  exhibit  a great  uniformity.  The 
oesophagus,  which  is  often  very  muscular, 
is  usually  dilated  into  a large  sac,  called 
the  crop,  at  its  entrance  into  the  breast ; 
this  is  abundantly  supplied  with  glands, 
and  acts  as  a sort  of  first  stomach,  in 
which  the  food  receives  a certain  amount 
of  preparation  before  being  submitted  to 
the  action  of  the  proper  digestive  organs. 
A little  below  the  crop  the  narrow  oeso- 
phagus is  again  slightly  dilated,  forming 
what  is  called  the  ventriculus  succenturiatux, 
the  walls  of  which  are  thick,  and  contain  a great  num- 
ber of  glands,  which  secrete  the  gastric  juice.  Below 
this  the  intestinal  canal  is  enlarged  into  a third  stomach, 
the  gizzard , in  which  the  process  of  digestion  is  carried 
further.  In  the  granivorous  birds  the  walls  of  this 
cavity  are  very  thick  and  muscular,  and  clothed  inter- 
nally with  a strong  horny  epithelium,  serving  for  the 
trituration  of  the  food ; but  in  the  predaceous  species 
the  gizzard  is  thin  and  membranous.  The  intestine  is 
rather  short,  but  usually  exhibits  several  convolutions  ; 
the  large  intestihe  is  always  furnished  with  two  coeca. 
The  large  intestine  opens  by  a semicircular  orifice  into 
the  cloaca,  which  also  receives  the  orifices  of  the  urinary 
and  generative  organs.  The  liver  is  of  large  size,  and 
usually  furnished  with  a gall-bladder.  ,The  pancreas  is 
lodged  in  a sort  of  loop  formed  by  the  small  intestine 
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Fig.  118. — Lungs  of  the  Apteryx. 

t,  trachea  ; v,  pulmonary  vessels ; p,  lung ; 

b b,  bronchial  tube 


o,  bronchial 
opened. 


orifices  ; 


Pig.  119.- 


-Lungs  and  air-sacs  of  the 
Ostrich. 


a,  heart;  b,  stomach;  cc,  intestines; 
d,  trachea;  e,  lungs;  ///,  air-sacs, 
with  the  apertures  through  which  they 
communicate  with  the  lungs. 


hollowed  out  in  the  cellular  tissue  of  the  body  (Fig.  119).  These  air-sacs  are  in  com- 
munication with  the  cells  in  the  interior  of  the  hones,  which  thus  receive  a constant 
supply  of  air.  The  air  thus  penetrates  to  all  parts  of  the  body,  so  that  respiration  goes 
on  with  greater  activity,  in  birds  than  in  any  other  Yertebrata,  for  a portion  of  the 
blood  is  constantly  in  contact  with  air  when  passing  through  the  capillaries  of  the  body 
a 8 well  as  through  those  of  the  lungs.  The  consequence  of  this  is  that  the  blood  attains  a 


— ’ ' . ~ " t I 

immediately  after  quitting  the  gizzard.  There  are  also  large  salivary  glands  in  the 

neighbourhood  of  the  mouth,  which  pour  their  secretion  into  that  cavity. 

The  organs  of  circulation  and  respiration  in  birds  present  a marked  advance  upon 
those  of  Reptiles.  They  are  not,  however,  separated  from  the  abdominal  cavity  by  a 
diaphragm.  The  heart  consists  of  four  distinctly  separated  cavities — two  auricles,  and 
two  ventricles — so  that  the  venous  and  arterial  blood  can  never  mix  in  that  organ,  and 
the  whole  of  the  blood  returned  from  the  different  parts  of  the  body  passes  through  the 
lungs  before  being  again  driven  into  the  systemic  arteries.  The  blood  is  received 
from  the  veins  of  the  body  in  the  right  auricle,  from  which  it  passes  through  a valvular 
opening  into  the  right  ventricle,  and  is  thence  driven  into  the  lungs.  From  these 
organs  it  returns  through  the  pulmonary  veins  into  the  left  auricle,  and  passes  thence 
into  the  ventricle  of  the  same  side,  by  the  contraction  of  which  it  is  driven  into  the 
aorta.  This  soon  divides  into  two  branches,  which  by  their  further  subdivision  give 
1 rise  to  the  arteries  of  the  body. 

The  lungs  are  of  considerable  size,  and  adhere  to  the  ribs  and  inferior  spinous 
processes  of  the  vertebral  column.  They  are  red  spongy  organs,  and  exhibit  several 
openings  (usually  four  pairs,  Fig.  118)  on  their  surface,  which  lead  into  large  air-sacs, 
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higher  temperature  than  even  in  the  Mammalia  ; and  as  the  clothing  of  birds  is  of  a 
nature  to  prevent  the  dispersion  of  this  heat,  the  temperature  of  their  bodies  is  con- 
stantly very  high. 

The  trachea  opens  into  the  cosophagus  by  a longitudinal  slit  a little  behind  the  root 
of  the  tongue.  It  runs  down  the  neck  in  the  form  of  a single  tube,  usually  composed 
of  complete  cartilaginous  rings  ; and  in  some  birds  which  have  a loud  cry,  such  as  the 
wild  Swan,  it  is  convoluted,  and  received  into  a cavity  of  the  front  of  the  sternum. 
In  general,  however,  it  runs  straight  to  the  lungs,  before  entering  which  it  divides  into 
two  branches.  At  this  point  there  is  usually  a second  larynx,  furnished  with  an 
apparatus  of  muscles,  which  is  the  principal  agent  in  the  production  of  the  well-known 
sounds  emitted  by  many  birds.* 

The  kidneys,  which  are  frequently  united,  are  situated  in  the  posterior  portion  of 
the  abdominal  cavity  close  to  the  sacrum ; their  secretion  is  discharged  directly 
through  the  ureters  into  the  cloaca.  In  addition  to  the  kidneys,  there  is  another 
secretory  organ  situated  on  the  surface  of  the  tail;  it  produces  a fatty  secretion, 
which  communicates  a certain  amount  of  greasiness  to  the  feathers ; and  this  is 
so  great  in  the  aquatic  birds  that  their  feathers  are  never  wetted  by  immersion  in 
water. 


In  the  development  of  the  nervous  system,  also,  birds  exhibit  a considerable 
superiority  over  the  reptiles.  The  brain  is  larger  in  proportion  to  the  spinal  marrow, 
x and  the  hemispheres  of  the  cerebrum  or  true  brain  are  especially 

developed  (Fig.  120).  The  cerebral  hemispheres  are  smooth,  and 
quite  destitute  of  the  convolutions  which  are  generally  observable 

on  tbe  surface  of  these  parts 
in  the  Mammalia ; and  the 
great  commissure  which 
unites  the  hemispheres  in  the 
latter,  known  as  the  corpus 
callosum , is  also  wanting. 
The  cerebellum  is  much 
larger  than  in  the  Reptiles, 
and  distinctly  grooved  trans- 
versely; it  consists  almost 
entirely  of  the  central  por- 
tion ; the  hemispheres  of  the 
cerebellum,  which  in  the 
Mammalia  are  always  of  con- 
siderable size,  and  often  form  the  greater  part  of  that  organ,  being  here  usually 
reduced  to  a comparatively  rudimentary  condition.  The  main  stem  of  the  sympathic 
nerve,  as  already  stated,  passes  up  to  the  brain  through  the  lateral  apertures  of  the 
cervical  vertebra. 


d 

(2)  13) 

Fig.  120. — Brain  of  the  Sparrow. 

(1).  From  above — a,  cerebral  lobes:  b,  cerebellum  ; x,  bill;  a, 
eyes.  (2).  From  behind — a,  cerebral  lobes;  b,  cerebellum; 
e,  optic  lobes;  d,  medulla  oblongata.  (3).  From  beneath— a,  cere- 
bral lobes;  c,  optic  lobes;  1,  2,  3,  4,  5,  6,  six  pairs  of  cerebral 

nerves.  * 


The  organs  of  the  senses  are  also  usually  present  in  a tolerably  high  state  of 
development.  The  sense  of  smell,  however,  is  but  imperfect,  the  nasal  cavity  exhibits 
but  few  convolutions,  and  in  some  birds  the  external  nasal  apertures  are  either  entirely 
wanting  or  reduced  to  a very  small  size.  These  orifices  are  generally  placed  on  the 
aides  of  the  bill,  or  quite  at  its  base,  where  they  are  frequently  surrounded  by  a naked 


• The  mechanism  of  the  vocal  organs  in  birds  has  already  been  described  in  the  Treatise  on 
Physiology.  t>,  e Organic  Nature,  Vol.  I.,  page  143. 
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(1)  (2) 

Fig-.  121.— Eye  of  the  Owl. 
(1)  seen  from  the  side  ; (2) 


from  the  front, 
a.  comeu  ; b,  sclerotica ; 
bony  plates. 


skin ; but  in  the  wingless  Apteryx  of  New  Zealand  the  nostrils  are  situated  at  the 
extremity  of  the  long  bill. 

The  eyes  of  most  birds  are  of  large  size,  and  the  sense  of  sight  appears  to  be 

possessed  by  these  animals  in  a state  of  great  perfection. 
The  eyes  are  never  concealed  beneath  the  skin,  as  in  some 
Reptiles ; they  possess  but  little  power  of  motion,  and,  in 
some  cases,  are  immoveably  fixed  in  the  orbits.  They  are 
furnished  with  two  moveable  eyelids,  and  with  a nicti- 
tating membrane.  The  structure  of  the  eye  itself  (Fig. 
121)  is  remarkable;  the  eyeball  is  very  large,  but  at  its 
anterior  portion  it  is  narrowed  into  a sort  of  neck,  the 
front  of  which  supports  the  convex  cornea.  In  this  nar- 
rowed portion  of  the  eyeball  there  is  a ring  of  small  hony 
pieces  imbedded  in  the  sclerotic  coat. 

The  auditory  apparatus  is  also  well  developed,  and  always  opens  externally  on  the 
sides  of  the  head  ; but  there  is  no  external  ear,  the  place  of  this  organ  being  usually 
taken  by  a circle  of  feathers  placed  round  the  opening.  The  tympanic  membrane  is 
placed  at  the  bottom  of  a very  short  and  broad  auditory  canal ; attached  to  its  inner 
surface  there  is  a single  long  ossicle.  The  tympanic  cavity  is  of  large  size,  and 
communicates  with  numerous  cells  in  the  bones  of  the  skull,  and  also  by  a short 
Eustachian  tube  with  the  mouth.  The  labyrinth  consists  of  a small  vestibule  and  cochlea, 
accompanied  by  three  semicircular  canals. 

The  sense  of  taste,  like  that  of  smell,  appears  to  be  exercised  very  imperfectly  by 
most  birds.  In  a few,  such  as  the  Parrots,  the  tongue  is  soft  and  fleshy  ; hut  in  the 
majority  it  is  covered  by  a horny  coat,  and  appears  to  he  reduced  to  the  condition  of  a 
mere  accessory  in  the  division  of  the  food. 

In  their  reproduction  Birds  are  strictly  oviparous,  and  even  the  phenomenon  of 
ovo- viviparous  propagation  does  not  occur  amongst  them.  The  eggs  are  always 
inclosed  in  a hard  shell,  consisting  of  calcareous  matter ; and,  unlike  the  animals  of 
the  preceding  classes,  Birds,  instead  of  abandoning  the  hatching  of  their  eggs  and  the 
development  of  their  offspring  to  chance,  almost  invariably  devote  their  whole 
attention,  during  the  breeding  season,  to  this  important  object,  sitting  constantly  upon 
the  eggs  to  communicate  to  them  the  degree  of  warmth  necessary  for  the  evolution  of 
the  embryo,  and  attending  to  the  wants  of  their  newly-hatched  young,  until  the  latter 
are  in  a condition  to  shift  for  themselves. 

Most  birds  live  in  pairs  during  the  breeding  season,  which  usually  occurs  only 
once  in  the  year ; and  both  sexes  generally  take  an  equal  part  in  the  care  of  the 
young.  They  usually  form  a nest  of  some  description  for  the  reception  of  the  eggs ; 
this  is  composed  of  the  most  different  materials,  such  as  sticks,  moss,  wool,  vegetable 
fibres,  &c.,  and  comparatively  few  are  contented  with  a hole  scratched  in  the  ground 
for  the  performance  of  the  work  of  incubation : in  fact,  in  many  instances,  the 
work  of  these  little  architects  must  excite  the  admiration  of  every  observer.  The 
nests  of  different  individuals  of  the  same  species  are  generally  not  only  of  the 
same  form,  but  even  composed  nearly  of  the  same  materials  ; so  that  an  observer, 
accustomed  to  the  inspection  of  birds’  nests,  can  generally  tell  at  a glance  the 
species  to  which  a nest  belongs.  The  number  of  eggs  laid  is  also  very  uniform  in 
each  species. 

In  the  structure  and  development  of  the  egg,  we  find  a great  uniformity  throughout 
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this  class  ; and,  as  the  phenomena  in  question  have  already  been  described  in  the  article 
on  Physiology  (Organic  Nature,  Vol.  I.,  p.  82),  it  will  bo  unnecessary  to  devote  any 
space  to  them  in  this  place.  We  may,  however,  remark  that  the  development  of  the 
embryo  takes  place  here  in  precisely  the  same  manner  as  in  the  Reptiles.  Notwith- 
standing this  general  uniformity  in  the  processes  of  reproduction,  there  is  a remarkable 
difference  in  the  condition  of  the  young  birds  at  the  moment  of  hatching,  and  this  has 
given  rise  to  the  division  of  the  class  into  two  great  sections.  In  some,  which  usually 
reside  upon  the  ground,  where  they  form  their  nests  and  hatch  their  young,  the  latter 
are  able  to  run  about  from  the  momont  of  their  breaking  the  egg-shell,  and  the  only 
care  of  the  parents  is  devoted  to  protecting  their  offspring  from  danger,  and  leading 
them  into  those  places  where  they  are  likely  to  meet  with  food.  The  others,  which, 
in  fact,  constitute  the  majority  of  the  class,  pass  more  of  their  time  in  the  air,  and 
generally  repose  upon  the  trees,  or  in  other  elevated  situations,  where  they  also  build 
their  nests ; and  the  young  birds  for  some  time  after  they  are  hatched  remain  in  the 
nest  in  a comparatively  helpless  state,  their  parents  bringing  them  food,  and  attending 
upon  them  most  assiduously  until  their  feathers  are  sufficiently  grown  to  enable  them 
to  support  themselves  upon  the  wing. 

Another  remarkable  phenomenon  presented  by  this  interesting  class  of  animals,  is 
the  instinct  which  prompts  many  of  them  to  change  the  place  of  their  abode,  in 
accordance  with  the  season  of  the  year.  In  some  cases  these  migrations  are  of  com- 
paratively small  extent,  the  birds  moving  only  from  one  part  of  a country  to  the  other, 
frequently  for  the  sake  of  a supply  of  food  ; but  many  species,  which  are  commonly 
known  as  birds  of  passage,  perform  long  journeys  twice  in  the  year,  visiting  temperate, 
or  even  cold,  climates  during  the  summer,  and  quitting  these  at  the  approach  of  winter 
for  regions  which  enjoy  a more  genial  temperature  during  this  period  of  the  year. 
The  Swallows,  and  many  others  of  our  small  birds,  are  well-known  examples  of  birds 
which  visit  the  temperate  regions  of  Europe,  and  remain  in  these  countries  to  breed 
during  the  summer ; and  a considerable  number  of  other  species,  including  several  of 
our  aquatic  birds,  arrive  in  the  temperate  regions  of  Europe  at  the  approach  of  winter, 
their  summer  residence  and  breeding  places  being  situated  far  to  the  north.  The 
winter  quarters  of  our  summer  visitants  appear  to  be  principally  the  coasts  of  the 
Mediterranean,  and  especially  the  northern  parts  of  Africa.  In  their  long  journeys  to 
reach  these  countries,  they  are  of  course  compelled  to  pass  over  a considerable  expanse 
of  sea ; and  before  venturing  upon  this  arduous  portion  of  their  voyage,  they  are 
frequently  found  collected  in  vast  flocks  upon  promontories  which  project  towards  the 
place  of  their  destination.  On  their  arrival  on  the  opposite  shore,  many  species  are  so 
exhausted  by  their  exertions  that  they  may  be  taken  by  the  hand. 

Divisions. — "We  have  already  observed  that  the  class  of  Birds  falls  into  two  great 
natural  sections,  in  one  of  which  the  young  are  produced  in  such  a condition  that  they 
are  capable  of  moving  about  immediately  on  their  quitting  the  egg ; whilst,  in  the 
other  series,  the  young  remain  in  the  nest  until  they  are  completely  fledged,  and  are 
supplied  with  food  by  their  parents  until  that  time.  The  general  habits  of  the  adult 
animals  are  equally  characteristic  of  these  two  sections  : the  birds  belonging  to  the 
latter  are  generally  distinguished  by  their  great  power  of  wing,  which  fits  them 
especially  for  an  aerial  residence,  whilst  their  feet  are  more  particularly  adapted  for 
perching ; those  of  the  former  series,  on  the  contrary,  are  distinguished  by  their 
stronger  feet,  which  adapt  them  more  especially  for  walking  upon  the  ground,  and 
their  wings  are  frequently  weaker  than  in  the  opposite  section,  although  many  of  tho 
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species  possess  great  power  of  flight.  The  names  of  Autophagi  and  Imessoret  have 
been  proposed  for  these  two  sections,  each  of  which  includes  several  orders.* 

The  first  section,  that  of  the  Autophagi,  in  which  the  young  birds  are  capable  of 
feeding  themselves  from  the  moment  of  leaving  the  egg,  includes  four  orders  ; namely, 
the  Natatores , or  Swimmers,  in  which  the  legs  are  usually  short,  and  the  toes  always 
furnished  with  a membrane ; the  Grallalores,  or  Wading  Birds,  which  have  the  legs  elon- 
gated, with  the  extremity  of  the  tibiae  usually  naked,  and  the  toes  free ; the  Cut  sores , 
or  Runners,  with  rudimentary  wings,  and  powerful  cursorial  legs  ; and  the  Jlasores,  or 
Gallinaceous  Birds,  with  short  legs,  divided  toes,  adapted  either  for  walking  or 
perching,  and  well-developed  wings. 

The  Insessorial  section  also  includes  four  orders,  of  which  the  first,  including 
the  Pigeons,  or  Columbce,  is  distinguished  by  the  presence  of  a cartilaginous 
scale  at  the  base  of  the  beak,  covering  the  nasal  cavities,  and  exhibits  consider- 
able analogy  with  the  Gallinaceous  birds,  especially  in  the  stiucture  of  the  feet. 
Of  the  three  other  orders,  the  Scansores , or  Climbing  Birds,  are  characterized  by  the 
structure  of  their  feet,  two  of  the  toes  being  directed  forwards,  and  two  backwards ; 
the  Passercs,  or  Perchers,  by  their  usually  straight  bills,  and  comparatively  slender 
feet,  of  which  three  of  the  toes  are  turned  forwards,  and  one  backwards ; and  the 
Raptores , or  Predaceous  Birds,  by  their  powerful  hooked  beaks,  and  strong  talons  armed 
with  formidable  claws. 

Order  I.— Natatores. 

General  Characters. — The  most  striking  character  of  the  Natatores , or  Swim- 
ming Birds,  is  derived  from  the  structure  of  the  feet,  which  are  always  palmate,  or 
furnished  with  webs  between  the  toes.  There  are  always  three  toes  directed  forwards, 
and  these  are  usually  united  by  a membrane  to  their  extremities ; but  in  some  cases 
the  membrane  is  deeply  cleft,  and  the  toes  are  occasionally  quite  free,  and  furnished 
with  a distinct  web  on  each  side.  Tte  fourth  toe  is  generally  but  little  developed, 
and  often  entirely  wanting ; when  present  it  is  usually  directed  backwards,  and  tbe  mem- 
brane is  sometimes  continued  to  it  along  tbe  side  of  the  foot  (Fig.  115).  These  webbed 
feet  are  the  principal  agents  by  which  these  birds  propel  themselves  through  the  water, 
upon  the  surface  of  which  most  of  them  pass  a great  portion  of  their  time ; and  by 
the  same  means  many  species  dive  to  a considerable  distance  below  the  surface  in 
search  of  their  food,  which  consists  almost  entirely  of  Fish,  Mollusca,  and  other  small 
aquatic  animals.  The  feet  are  generally  placed  very  far  back,  a position  which  is 
exceedingly  favourable  to  their  action  in  swimming  and  diving,  but  which  renders  the 
terrestrial  progression  of  the  Natatorial  biids  anything  but  elegant.  In  some  instances 
the  feet  are  situated  quite  at  the  hinder  extremity  of  the  body,  which  then  assumes  an 
upright  position  when  on  land. 

The  body  is  generally  stout  and  heavy,  and  covered  with  a very  thick,  close, 
downy  plumage,  which  the  bird  keeps  constantly  anointed  with  the  greasy  secretion  of 
the  caudal  gland,  so  that  it  is  completely  waterproof.  The  wings  exhibit  a very  great 
variety  in  their  development.  In  the  Penguins  they  are  reduced  to  a rudimentary 
condition,  destitute  of  quills,  and  covered  with  a scaly  skin,  forming  flat,  fin-like 
organs  ; whilst  in  some  other  species  the  wings  are  of  vast  size  and  power,  and  the 
birds  pass  nearly  their  whole  lives  in  the  air.  Between  these  two  extremes  we  meet 
with  every  intermediate  degree  of  development.  'Those  species  which  are  endowed  with 

* These  statements  apply  only  to  the  majority  of  the  birds  in  each  section,  as  several  cf  the 
Autophagi  feed  their  young  for  a considerable  time. 
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the  greatest  power  of  flight  are  usually  incapable  of  diving,  although  they  frequently 
take  their  prey  by  plunging  suddenly  into  the  water  when  on  the  wing. 

The  form  of  the  bill  is  also  very  variable,— in  some  it  is  broad  and  flat,  in  others 
deep  and  compressed,  and  in  other’s  long  and  slender.  The  mandibles  are  sometimes 
sharp  and  smooth,  sometimes  furnished  with  denticulations  or  lamellm  at  the  margins. 
The  texture  of  the  bill  also  varies  ; but  those  differences  will  be  referred  to  in  charac- 
terizing the  families. 

Most  of  these  birds  live  in  societies,  which  are  often  excessively  numerous,  in- 
habiting high  northern  and  southern  latitudes.  Many  of  them  prefer  rocky  coasts,  in 
the  clefts  and  corners  of  which  they  lay  their  eggs,  often  on  the  bare  rock,  but  generally 
selecting  the  most  inaccessible  situations.  The  nest  is  always  of  a very  rude  descrip- 
tion ; but  some  species  have  the  instinct  to  attach  their  nests  to  aquatic  plants  in  such 
a manner  that,  although  it  is  securely  anchored  to  one  spot,  it  is  capable  of  rising  or 
falling,  in  accordance  with  any  change  that  may  take  place  in  the  level  of  the  water. 

Divisions, — The  Natatorial  birds  are  divided  into  six  families.  The  Alcidcc,  or 
Auks,  forming  the  first  of  these,  have  the  feet  placed  very  far  back,  close  to  the  hinder 
extremity  of  the  body ; the  toes  always  united  by  a membrane,  and  the  hinder  toe 
either  rudimentary  or  entirely  wanting.  The  Alcidcc  do  not  support  themselves  when 
on  land  merely  upon  the  toes,  as  is  the  case  with  most  other  birds,  hut  upon  the  whole 
lower  surface  of  the  tarsus,  which  is  usually  furnished  with  a sort  of  sole  to  adapt  it 
for  this  purpose.  The  wings  are  very  small,  sometimes  rudimentary  and  covered  only 
with  a scaly  skin,  sometimes  covered  with  feathers  and  furnished  with  quills,  so  that 
the  birds  are  capable  of  rising  into  the  air,  although  their  flight  is  by  no  means  power- 
ful. The  beak  is  compressed  and  short,  sometimes  hooked  at  the  tip  ; and  the  plumage 
is  exceedingly  thick  and  close. 

In  the  species  with  rudimentary,  fin-like  wings,  the  scales  with  which  the  skin  of 
those  organs  is  covered,  are  really  rudimentary  feathers.  These  birds,  which  are  well 
known  to  voyagers  under  the  name  of  Penguins,  form,  with  some  authors,  a distinct 
family,  to  which  the  name  of  Spheniscidcc  has  been  given.  They  are  found  in  vast 
quantities  in  the  Antarctic  seas,  where  they  pass  the  greater  portion  of  their  time  in 
the  water,  and  appear  rarely  to  stay  any  time  on  land,  except  during  the  breeding  season. 
In  the  water  they  are  exceedingly  active,  swimming 
and  diving  with  the  greatest  facility  ; and  making  use 
of  their  little  naked  wings  as  fins  when  engaged  in 
the  latter  operation.  So  completely  is  the  water  the 
natural  home  of  the  Penguins,  that  Mr.  Darwin,  in 
speaking  of  a species  called  the  Jackass  Penguin 
(. Eudyptes  demersa ),  says,— “ When  at  sea,  and  fish- 
ing, it  comes  to  the  surface,  for  the  purpose  of 
breathing,  with  such  a spring,  and  dives  again  so 
instantaneously,  that  I defy  any  one  at  first  sight  to 
be  sure  that  it  is  not  a fish  leaping  for  sport.”  On 
shore,  from  the  extremely  backward  position  of  their 
feet,  the  Penguins  are  only  able  to  stand  in  a very 
upright  attitude  (Fig.  122) ; and  in  this  position  they 
may  be  seen  in  countless  multitudes  arranged  in 
regular  ranks  along  the  barren  shores  which  they 
frequent.  When  in  motion  on  land,  however,  they  employ  their  wings  in  place 


Fig.  122. — Penguin  ( Aptenodytes ). 
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of  an  anterior  pair  of  legs ; and  by  their  assistance  contrive  to  scuttle  along 
so  rapidly  that,  according  to  Mr.  Darwin,  when  they  are  in  motion  amongst  the 
tussocks  of  grass,  they  might  readily  be  mistaken  for  quadrupeds.  When  disturbed  in 
their  resting  places,  these  birds  exhibit  a bold  and  determined  demeanour,  fighting 
bravely  with  their  beaks  in  their  endeavours  to  reach  the  sea;  and  Sir  James  Clark 
Ross,  when  taking  possession  of  Victoria  land  in  the  name  of  Her  Majesty,  found  that 
the  Penguins,  tho  only  inhabitants  of  that  inhospitable  region,  were  by  no  means  dis- 
posed to  submit  quietly  to  their  invaders,  but  attacked  and  pecked  at  them  vigorously 
as  they  were  “ wading”  through  their  ranks.  Their  numbers  were  so  great  in  Pos- 
session Island  where  tho  ceremony  of  taking  possession  was  gone  through,  that  Sir 
James  tells  us  that  the  Penguins  “ completely  and  densely  covered  the  whole  surface  of 
the  island,  even  to  the  summits  of  the  hills.”  The  females  hatch  their  eggs  by  holding 
them  between  the  thighs,  and  when  threatened  with  danger  move  away,  still  retaining 
the  eggs  in  this  position.  During  the  period  of  incubation,  the  male  fishes  for  the 
female  ; and  after  the  young  are  hatched,  both  parents  are  engaged  for  a time  in  pro- 
curing them  food.  The  roosting-places  of  the  Penguins,  like  those  of  some  other 
marine  birds,  are  covered  with  a deep  bed  of  excrementitious  matter,  mixed  with  the 
bones  of  dead  birds  and  feathers,  which  has  been  gradually  accumulated  during  the 
long  series  of  ages  that  these  birds  have  been  in  undisputed  possession  of  their  rockv 
shores.  This  substance  is  a most  valuable  manure,  which,  under  the  name  of  guano , 
has  lately  been  much  imported  into  this  country.  The  largest  species  of  Penguin 
is  the  Splieniscus  Magellanicus,  or  Great  Magellanic  Penguin,  which  measures  about  two 
feet  in  length,  and  sometimes  weighs  between  thirty  and  forty  pounds. 

Of  the  Alcidae  in  which  the  wings  are  constructed  in  the  usual  manner,  some 
have  these  organs  so  small  that  they  are  as  useless  for  the  purpose  of  flight  as 
those  of  the  Penguins.  Of  these  the  Great  Auk  {Alca  impennis ),  which  has  occa- 
sionally, although  rarely,  been  taken  on  the  coasts  of  the  British  islands,  is  an  example. 
The  usual  length  of  this  bird  is  from  two  feet  to  two  feet  and  a-half.  It  has  occurred 
on  various  parts  of  the  British  coasts,  but  principally  about  the  northern  islands,  and 
its  home  appears  to  be  in  the  seas  of  the  Arctic  regions.  Even  there,  however,  it 
appears  to  be  now  nearly  extinct.  In  the  water,  like  the  Penguins,  which  it  resembles 
in  the  shortness  of  its  wings,  the  Great  Auk  is  exceedingly  active ; and  Mr.  Bullock, 
when  in  the  Orkneys,  pursued  a male  bird  “ for  several  hours,  in  a six-oared  boat, 
without  being  able  to  kill  him  ; for  though  he  frequently  got  near  him,  so  expert  was 
the  bird  in  its  natural  element,  that  it  appeared  impossible  to  shoot  him.  The  rapidity 
with  which  he  pursued  his  course  under  water  was  almost  incredible.” — {Montagu.) 
This  bird  was  afterwards  killed,  however,  and  is  now  in  the  British  Museum. 

Nearly  allied  to  the  preceding  species  is  the  common  Razor  Bill  {Utamania  torda), 
which,  however,  possesses  wings  of  much  greater  proportionate  size,  the  length  of  the 
bird  being  only  seventeen  or  eighteen  inches,  whilst  the  wing,  from  the  flexure  of  the 
wrist  to  the  tip  of  the  primaries,  is  from  seven  to  eight  inches,  and  consequently  as 
long,  or  longer,  than  the  corresponding  part  in  the  Great  Auk.  This  bird  is  very 
abundant  in  the  Arctic  seas,  and  occurs  on  our  coasts  in  considerable  numbers  in  the 
autumn,  passing  gradually  more  and  more  towards  the  south  as  the  winter  advances. 
Mr.  Yarrell  mentions  that  it  has  been  found  on  the  coasts  of  Italy  and  Sicily. 

The  commonest  of  our  British  Alcidae,  the  Puffin  {Fratercula  arclica , Fig.  123),  is 
a summer  visitant,  arriving  on  our  shores  in  the  months  of  April  and  May,  and  quitting 
them  for  more  southern  regions  about  the  middle  of  August.  It  is  about  a foot  in 
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length,  and  has  a singularly  compressed  bill,  with  three  grooves  on  ouch  side  of  each 
mandible ; with  this  it  often  excavates  deep  burrows  in  the  sandy  ground  near  tho 
coast,  in  which  it  lays  and 
hatches  a single  white  egg. 

When  rabbit-warrens,  as  is 
often  the  case,  approach  suf- 
ficiently close  to  the  sea-shore 
to  suit  the  convenience  of  the 
Puffins,  they  have  no  hesitation 
in  taking  possession  of  them, 
and  their  strong  bills  enable 
them  to  drive  out  the  original 
inhabitants  with  great  ease. 

When  captured,  they  bite  and 
scratch  very  severely.  It  is 
found  on  all  parts  of  the  British 
coasts ; and  in  some  of  the 
Scottish  islands  forms,  with 
other  water-fowl,  a considerable  portion  of  the  food  of  the  inhabitants ; it  is  eaten 
fresh,  or  salted  and  dried  for  winter  use.  The  Puffin  also  occurs  in  all  the  northern 
coasts  of  Europe,  and  on  the  eastern  coast  of  North  America.  It  flies,  swims,  and 
dives  well. 

The  Guillemots  ( Uria)  differ  from  the  Auks  and  Puffins  in  their  straight,  pointed 
bills,  but  resemble  them  in  the  form  of  their  bodies  and  in  their  general  habits.  They 
lay  their  eggs  upon  the  bare  surface  of  the  ledges  of  rocks,  and  here  the  young  ones 
remain  for  some  time.  It  appears,  however,  that  the  young  birds  generally  get  into 
the  water  some  time  before  they  are  full  grown,  and,  according  to  some  observers,  the 
old  birds  carry  them  down  upon  their  backs,  whilst  others  say  that  they  take  them  up 
by  the  skin  of  the  neck,  and  thus  convey  them  to  the  water.  Mr.  Yarrell  states  that  the 
young  Guillemots  are  constantly  to  be  seen  on  the  sea,  so  small  that  they  could  not 
possibly  have  descended  by  themselves  from  the  lofty  hiding  places  without  destruction, 
and  yet  perfectly  capable  of  taking  care  of  themselves,  swimming  away  and  diving  at 
the  approach  of  a boat  with  the  greatest  ease.  The  Guillemots  leave  the  rocks  where 
they  have  passed  the  breeding  season,  at  the  end  of  August  or  the  beginning  of  Sep- 
tember, and  do  not  return  to  them  until  April  or  May ; the  intervening  period  is 
passed  on  the  open  sea.  They  are  found  in  all  parts  of  the  north  of  Europe  and  in  the 
Arctic  seas,  extending  as  far  south  as  the  coasts  of  Holland  and  France,  but  rarely 
visiting  the  Mediterranean. 

Nearly  allied  to  the  Guillemots  is  the  Little  Auk  ( Mergulus  alle),  the  smallest  bird  of  this 
family;  it  is  distinguished  from  the  rest  by  its  short  conical  bill.  It  inhabits  the  Northern 
seas,  and  only  visits  our  coasts  during  the  winter.  It  resembles  the  Guillemots  in  its 
habits,  and  appears  to  be  an  oceanic  species,  only  approaching  the  shores  during  the 
breeding  season,  or  when  compelled  to  do  so  by  stress  of  weather.  It  is  very  abundant 
in  the  Arctic  seas,  occurring  on  the  coasts  of  Greenland,  Nova  Zembla,  and  Spitzbergen. 
Colonel  Sabine  states,  that  on  one  occasion  the  Little  Auk  occurred  in  such  quantities 
in  Baffin's  Bay  and  Davis’s  Straits  during  one  of  the  voyages  of  discovery,  that  many 
hundreds  were  killed  daily  for  the  use  of  the  ships’  crews. 

The  Colymbida  have  the  wings  rather  short,  but  still  distinctly  longer  than  in  the 


Fig.  123.— The  Puffin  ( Fratercula  arctica). 
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Alcidoe.  The  beak  is  rather  long,  conical,  and  pointed,  with  very  small  linear  nostrils  ■ 
the  head  is  sometimes  crested,  or  adorned  with  tufts  of  leathers;  and  the  hinder  toe 
although  small,  is  always  distinct.  The  legs,  as  in  the  Alcidae,  are  placed  far  back,  so 
that  the  birds,  when  standing  on  the  ground,  assume  a more  or  less  erect  position. 
The  tarsi  are  much  compressed,  and  the  tibim  almost  entirely  concealed  beneath  the 
skin  of  the  body.  The  Colymbidso  inhabit  the  cold  and  temperate  regions  of  the 
northern  hemisphere,  some  of  them  residing  in  the  neighbourhood  of  fresh  waters,  and 
only  visiting  the  sea-coast,  or  the  estuaries  of  rivers,  when  a severe  winter  drives 
them  from  their  accustomed  haunts  ; others  are  exclusively  marine.  They  feed  upon 
Fish,  Mollusca,  Insects,  and  Crustacea.  In  their  habits  these  birds  present  a con- 
siderable resemblance  to  many  of  the  Alcidm  ; their  flight  is  swift,  but  not  long- 
continued,  and  they  swim  and  dive  with  the  greatest  facility. 

This  family  may  be  divided  into  two  very  distinct  sections,  in  accordance  with  the 
structure  of  the  foot.  In  the  Grebes  ( Podicipince ),  the  toes  are  not  united  by  a 


Fig  124. — Foot  of  Grebe  ( Podiceps ). 


membrane  except  close  to  the  base, 
the  remainder  of  the  membrane 
taking  the  form  of  broad  lobes 
surrounding  each  toe  separately 
(Fig.  124),  These  birds,  of  which 
live  species  occur  in  our  coun- 
try, are  generally  found  in  the 
vicini'.y  of  fresh  water,  although 
they  occasionally  visit  the  sea, 
and  often  frequent  the  mouths 
of  rivers.  They  are  rarely  seen 
on  land,  and  then  always  keep 
close  to  the  water’s  edge,  so  that 
when  alarmed  they  may  make 
their  escape  into  their  favourite 
element,  into  which  they  dive  with 
so  little  disturbance  as  almost 
always  to  elude  observation,  unless 
they  have  been  previously  noticed. 
The  head  is  often  adorned  with 
horn-like  tufts,  or  surrounded  by  a 
ruff  of  feathers  ; the  ventral  surface 
is  always  of  a beautiful  silky  white 
colour,  and  the  plumage  of  this 
part  is  greatly  admired  for  making 
It  is  a remarkable  circumstance 


muffs,  and  for  trimming  articles  of  winter  dress 
that  numerous  feathers  are  always  found  in  the  stomachs  of  these  birds,  and  these  are 
generally  their  own  feathers  or  those  of  other  Grebes  ; the  object  of  this  provision  is 
unknown,  but  it  has  been  supposed  that  the  feathers  assist  digestion  in  some  way. 
They  form  a large  nest,  composed  of  rushes,  sedges,  reeds,  and  other  vegetable  matters, 
amongst  the  reeds  and  sedges  which  border  the  waters  frequented  by  them ; the 
number  of  eggs  varies  from  three  to  seven  or  eight,  according  to  the  species.  The 
young  soon  take  to  the  water. 

The  commonest  of  the  British  species  is  the  Little  Grebe,  or  Dabchick  ( Podic$ft 
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Fig-.  125. — Little  Grebe,  or  DabcHick 
( Podiceps  minur). 


minor,  Fig-  125),  a small  bird  of  nine  or  ten  inches  in  length,  which  is  found  abundantly 
ia  most  parts  of  the  country,  about  hikes  and  fish 
- ponds.  This  little  bird  is  exceedingly  active  in  the 
water,  swimming  and  diving  with  great  ease,  and 
remaining  submerged  for  a considerable  time,  it 
progresses  under  water  with  great  rapidity  by  the 
*id  of  both  wings  and  feet : the  larger  Grebes  do 
not  appear  to  make  use  of  their  wings  in  this 
manner.  Some  birds  nearly  allied  to  the  Grebes 
are  found  in  tropical  Africa  and  South  America. 

Mr.  G.  R.  Gray  has  established  a third  sub-family 
(Heliornin<e)  for  their  reception. 

The  Cohjmbinte , or  Divers,  which  have  the  three 
anterior  toes  completely  united  by  a membrane, 
closely  resemble  the  Grebes  in  their  general  ap- 
pearance ; but  they  are  all  inhabitants  of  the  coast, 

I and  seek  their  food  in  the  salt  water.  They  are 
much  larger  birds  than  the  Grebes,  measuring 
usually  between  two  feet  and  a-half  and  three  feet 
in  length,  and  are  essentially  inhabitants  of  the 
high  northern  latitudes,  visiting  our  shores  in  the 
autumn,  remaining  through  the  winter,  and  quitting 
us  in  the  spring  to  seek  their  northern  breeding  stations.  A good  many,  however, 

remain  to  breed  on  the  coasts  and 
lakes  of  the  Highlands  and  Islands 
of  Scotland,  forming  a neat  nest  of 
vegetable  materials  on  the  beach  or 
amongst  the  herbage  of  the  shore ; * 
they  lay  two  or  three  eggs,  and  the 
young  take  to  the  water  soon  after 
they  are  hatched.  They  fly  rapidly, 
although  their  wings  are  very  small 
in  comparison  to  the  size  of  their 
bodies,  and  exhibit  the  greatest 
activity  in  the  water,  swimming 
swiftly  either  upon  the  surface  or 
with  the  whole  of  the  body  sub- 
merged, and  diving  and  progressing 
under  water  with  great  ease.  The 
Great  Northern  Diver  ( Colymbus 
glucialu , Fig.  126),  which  is  one  of 
the  finest  species,  moves  through 
the  water  with  a speed  equal  to  or 
exceeding  that  of  a four-oared  boat ; 
and  as  it  dives  immediately  on 
observing  any  cause  for  alarm,  and 
rises  again  perhaps  a quarter  of  a 
mile  from  the  spot  where  it  went 

2 * 


Fijf.  126. — Great  Northern  Diver  ( Colymhns  glacialit). 
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down,  specimens  are  by  no  means  easily  procured.  The  other  Divers  appear  to  be 
equally  active  in  the  water,  but  on  shore  they  are  exceedingly  helpless,  and  scarcely  ■ 
able  to  stand  ; when  in  motion  on  land,  they  rest  upon  their  bellies,  and  push  them- 
selves along  with  the  feet. 

The  Divers  are  followed  by  the  interesting  family  of  the  Pelecanidce , of  which  the 
essential  character  consists  in  the  peculiar  formation  of  the  foot,  the  hinder  toe  being 
directed  more  or  less  inwards,  and  united  by  a web  with  the  innermost  of  the  three 
anterior  toes  (Fig.  115).  The  head  is  generally  of  moderate  size,  and  supported  upon 
a long  slender  neck ; the  bill  is  usually  very  long,  rather  slender,  strongly  keeled 
and  pointed,  or  the  upper  mandible  is  terminated  by  a more  or  less  hooked  point 
(unguis).  The  branches  of  the  lower  mandible  are  only  united  close  to  the  tip ; and  the 
skin  which  closes  the  space  left  between  them  is  frequently  dilated  into  a large  pouch, 
which  serves  as  a receptacle  for  the  prey.  The  oesophagus,  which  is  very  large,  is 
sometimes  employed  in  the  same  manner.  There  is  generally  a patch  of  naked  skin 
surrounding  the  eyes  and  the  base  of  the  bill,  and  the  nostrils  are  very  small  and 
linear,  or  entirely  absent.  The  feet  are  short  and  stout,  placed  towards  the  middle  of 
the  body,  and  the  wings  are  long  and  powerful. 

In  their  habits  the  Pelecanidae  exhibit  considerable  diversity,  but  they  are  all  vora- 
cious birds,  feeding  entirely  upon  fishes,  which  they  capture  in  various  ways.  They 
form  a rude  nest,  sometimes  on  rocks  close  to  the  water,  sometimes  on  trees  at  a 
considerable  distance  from  it,  and  the  young  usually  remain  in  the  nest  until  they  are 
capable  of  flight. 

This  family  includes  several  very  interesting  birds,  amongst  which  the  best  known 

are  the  typical  Pelicans  (Fig. 
127),  of  which  several  species 
are  found  in  different  parts  of 
the  world.  The  Pelicans  are 
large  birds,  the  common  spe- 
cies measuring  from  five  to 
six  feet  in  length,  with  an 
expanse  of  wing  of  from 
twelve  to  thirteen  feet.  They 
live  indifferently  on  the  banks 
of  rivers  and  lakes  and  on  the 
sea  shores,  generally  in  small 
flocks ; and,  according  to 
Lesson,  do  not  go  to  any 
very  great  distance  from  the 
shore.  They  swim  and  fly 
well,  and,  like  the  other  species 
K.K.  l-'J.-iviiean  ^t.rcmus  omcnUalus).  of  this  family  and  a few 

Ducks,  are  able  to  perch  upon  trees.  The  skin  beneath  the  lower  mandible  is  dilated 
into  a large  pouch,  in  which  the  fish  are  stored  when  captured  ; from  this  the  food 
' passes  gradually  into  the  oesophagus,  as  the  process  of  digestion  goes  on.  hen  fish- 
ing, the  Pelicans  fly  over  the  water  at  a height  of  from  twenty  to  forty  feet,  until  they 
see  a fish  near  enough  to  the  surface,  when  they  immediately  dart  aown  upon  it  with 
the  most  unerring  certainty,  store  it  away  in  the  pouch,  and  proceed  in  search  of  more. 

The  common  Pelican  has  a delicate  white  plumage,  more  or  less  tinged  with  rose 
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colour ; the  first  quill  feathers  of  the  wings  are  black.  The  upper  mandible  is  bluish, 
tinged  with  yellow  and  red,  and  with  the  terminal  hook  bright  red,  and  the  pouch 
is  yellow.  This  bird  is  found  in  the  east  of  Europe,  in  Asia  and  Africa,  occasionally 
wandering  as  far  west  as  Germany,  but  never  reaching  this  country.  It  forms  a nest 
on  the  ground  with  sedges  and  grass,  usually  close  to  the  water,  and  lays  two  or  three 
white  eggs.  The  young,  when  hatched,  are  fed  by  the  parents  from  the  gular  pouch  ; 
and  it  is  said  that  the  male  brings  food  to  the  female  in  the  same  manner,  when  the 
latter  is  engaged  in  incubation.  In  feeding  their  young,  the  Pelicans  are  said  to 
press  the  pouch  against  the  breast  to  assist  in  the  disgorgement  of  the  prey  ; and  it  is 
supposed  that  the  contrast  of  the  red  tip  of  the  bill  to  the  snowy  feathers  of  the  breast, 
when  the  birds  are  thus  engaged,  must  have  given  rise  to  the  poetical  notion  which  pre- 
vailed amongst  the  ancients,  that  the  female  Pelican  nourished  her  young  with  her  blood. 

Nearly  allied  to  tbe  Pelicans  are  the  Cormorants  ( Phalacrocorax ),  in  which  the  bill 
is  about  the  length  of  the  head,  straight  and  compressed,  with  the  tip  of  the  upper 
mandible  hooked  ; the  lower  mandible  is  not  furnished  with  a pouch,  but  the  throat  is 
capable  of  considerable  dilatation.  The  base  of  the  bill  is  surrounded  by  a naked  skin, 
and  the  nostrils,  as  in  the  Pelicans,  are  scarcely  perceptible.  Several  species  of 
Cormorants  are  known,  and  they  are  generally  distributed  over  the  face  of  the  globe. 
They  are  usually  found  in  the  neighbourhood  of  fresh  waters,  and  feed  upon  Mol- 
lusea  and  Fishes,  especially  Eels,  which  they  pursue  under  water  with  the  greatest 
activity.  They  fly  well,  and  often  perch  and  make  their  nests  on  trees  ; but  the  nest 
is  also  frequently  constructed  on  the  ground  or  in  the  holes  of  rocks,  according  to  the 
situations  inhabited  by  the  birds.  When  fishing,  they  often  rise  to  the  surface  with 
the  fish  across  the  bill,  throw  it  up  into  the  air,  and  catch  it  again  with  the  head 
foremost,  so  as  to  swallow  it  with  greater  facility.  According  to  Mr.  Waterton,  the 
struggle  between  a Cormorant  and  a large  Eel  often  lasts  a considerable  time  before 
the  bird  can  dispose  comfortably  of  its  prey.  After  the  Eel  has  been  got  down  for  the 
first  time,  it  frequently  struggles  violently  to  release  itself  from  its  disagreeable 
. quarters,  and  continues  to  wriggle  up  backwards  until  a considerable  portion  of  its  tail 
is  visible  at  the  Cormorant’s  mouth,  and  this  process  may  be  repeated  two  or  three 
4 times  before  the  victim  becomes  so  exhausted  as  to  submit  quietly  to  its  fate.  In  some 
. cases,  however,  it  appears  that  when  the  Cormorant  finds  his  prey  is  so  large  as  to 
threaten  to  be  troublesome,  he  takes  the  precaution  to  disable  it,  by  taking  it  to  the 
shore  and  beating  it  about  with  his  bill. 

The  commonest  European  species  is  the  Phalacrocorax  carbo,  which  is  found  not 
only  in  Europe  but  in  most  of  the  northern  parts  of  both  hemispheres.  It  measures 
about  three  feet  in  length,  and  is  of  a blackish  colour,  more  or  less  tinged  with  green, 
and  the  top  of  the  head  is  furnished  with  a crest  during  the  breeding  season.  Two  or 
: ' three  other  species  are  found  in  Europe. 

Of  the  exotic  species,  the  most  remarkable  is  the  Fishing  Cormorant  ( Phalacrocorax 
■ tinensis),  an  inhabitant  of  China,  where  it  is  regularly  trained  and  employed  in  fishing. 

Mr.  Fortune,  who  saw  them  frequently  engaged  in  this  manner  during  his  travels  in 
• the  interior  of  China,  says  that  their  docility  is  so  remarkable,  that  had  he  not  wit- 
nessed their  proceedings  he  would  have  had  great  difficulty  in  believing  the  statements 
of  previous  authors.  They  are  taken  out  in  small  boats,  each  with  a string  tied  round  ! 
his  neck  to  prevent  his  swallowing  the  fish  when  caught ; and  on  receiving  the  word  of 
command  from  their  masters,  immediately  quit  the  boats  and  scatter  themselves  over 
the  surface  of  the  water,  looking  out  for  prey.  The  moment  they  perceive  a fish  below 
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them  they  dive  down  upon  it,  and,  on  rising  again  with  their  prey,  they  bring  it  to 
their  masters  with  the  docility  of  a dog,  allow  themselves  to  be  dragged  in,  disgorge 
the  (ish,  and  then  return  to  their  occupation.  “ What  is  more  wonderful  still,”  adds 
Ur.  Fortune,  “ if  one  of  tho  Cormorants  gets  hold  of  a fish  of  large  size,  so  large  that 
he  would  have  some  difficulty  in  taking  it  to  the  boat,  some  of  the  others,  seeing  his 
dilemma,  hasten  to  his  assistance,  and  with  their  efforts  united  capture  the  animal  and 
haul  him  off  to  the  boat.”  Occasionally  one  of  the  birds  will  swim  about  without 
attending  to  its  business  ; the  fishermen  then  strike  the  water  near  it  with  a long 
bamboo  used  for  propelling  the  boat,  and  call  out  to  it  in  an  angry  tone,  when  the 
Cormorant,  “ like  the  truant  schoolboy  who  neglects  his  lessons  and  is  found  out, 
gives  up  his  play  and  resumes  his  labours.”  They  fish  for  about  seven  hours  daily, 
for  seven  or  eight  months  in  the  year — namely,  from  October  to  May  ; they  do  not 
fish  during  the  summer  months.  At  five  o’clock  in  the  afternoon,  when  they  cease 
fishing  and  come  on  shore,  each  bird  receives  about  half  a pound  of  fish  and  some  pulse 
jelly,  but  during  the  day  they  are,  of  course,  not  fed.  It  appears  that  in  some  parts 
of  China  there  are  large  establishments  for  breeding  and  training  these  birds.  They 
begin  to  lay  when  about  three  years  old  ; the  eggs  are  hatched  by  hens,  and  the  young, 
when  excluded,  are  put  upon  cotton  and  fed  with  eels’  blood  for  five  days.  At  the 
end  of  this  period  they  are  fed  with  finely-chopped  eels.  It  i3  interesting  to  see  the 
instincts  of  a bird  which,  in  a state  of  nature,  is  so  exceedingly  destructive,  thus 
rendered  subservient  to  the  convenience  of  mankind  ; and  it  seems  probable  that  our 
European  species  might  be  rendered  equally  docile — in  fact,  several  instances  are  on 
record  of  the  Great  English  Cormorant  (P.  carbo ) having  been  trained  to  fish,  but  this 
has  been  only  done  for  amusement. 

Amongst  the  most  remarkable  birds  of  this  family  are  the  Frigate  birds  ( Tachypetu , 
Fig.  128),  which  are  distinguished  by  the  immense  length  and  power  of  their  wings. 


The  tail  is  long  and  forked,  the  feet  small,  with  the  webs  deeply  notched,  and  both  the 
mandibles  are  curved  downwards  at  the  tip.  The  immense  extent  of  wing  possessed 
by  these  birds  (they  are  said  sometimes  to  stretch  from  ten  to  twelve  feet)  gives  them 
an  extraordinary  power  of  flight ; and  they  not  only  dart  through  the  air  with  great 
velocity,  but  fly  to  an  immense  distance  from  any  land.  They  are  exceedingly  abun- 
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Jam  <>n  the  coasts  of  tropical  America,  where  they  may  bo  scon  sailing  along  at  a 
considerable  height  above  the  surface  of  the  waves,  and  darting  down  with  tho  rapidity 

• 0f  lightning  upon  any  fish  that  may  come  within  reach.  They  also  frequently  attack 
other  marine  birds  with  such  violence  that  they  arc  glad  to  yield  their  prey  to  their 
active  assailant,  and  make  their  escape.  Tho  Frigate  birds  are  said  to  build  in  trees, 
and  to  lay  one  or  two  eggs. 

The  Gnnncts  ( Sulu ) resemble  the  Cormorants  in  their  general  form  and  in  their 
voracity;  but  the  upper  mandible  is  much  loss  curved  at  the  apex,  and  the  edges  oi 
both  mandibles  arc  finely  denticulated.  Tho  lace  and  throat  are  naked,  the  nostrils 
concealed,  and  the  claw  of  the  middle  toe  is  pectinated.  The  common  Gannet,  Soland 
Goose,  or  Booby  (Stela  Bttssana ),  is  found  in  abundance  on  many  parts  of  our  island, 
l especially  on  the  western  coasts ; they  congregate  in  vast  numbers  in  particular  places 
during  the  brooding  season.  On  the  eastern  coast  of  Britain,  their  principal  breeding 
station  is  the  Bass  Rock,  in  the  Firth  of  Forth,  their  vast  abundance  upon  which  has 
given  rise  to  the  specific  name.  The  name  of  Booby  has  been  applied  to  them  from  the 
ease  with  which  they  may  be  approached,  and  even  captured,  especially  when  sitting. 

The  Gannets  rarely  swim  much,  and  are  quite  iucapable  of  diving.  They  take  the 
fishes  of  which  their  prey  consists  by  flying  over  the  surface  of  the  sea,  and  plunging 
suddenly  down  upon  any  that  come  within  sight.  They  are  constant  attendants  upon 
the  shoals  of  heirings  and  pilchards,  and,  by  their  movements,  often  give  the  fishermen 
notice  of  the  approach  of  these  fishes,  and  of  tho  direction  in  which  they  are  proceeding. 
They  form  a nest  with  grass  and  sea-weeds  upon  the  rocks,  and  lay  a single  egg. 
The  young  birds  are  taken  in  considerable  numbers,  and  sold  for  food.  'The  average 
number  taken  annually  from  the  Bass  Rock  is  from  fifteen  to  sixteen  hundred,  and 
■ these  are  sold  at  from  ninepence  to  a shilling  each.  The  young  birds  are  covered  with 
a beautiful  white  down,  which  is  said  to  be  quite  equal  to  swan’s-down  for  the  manu- 
facture of  tippets,  &c.  The  adult  Gannets  attain  a length  of  nearly  three  feet,  but 
they  are  not  used  for  food,  and  their  capture  is  undertaken  solely  for  the  sake  of  the 
feathers.  They  arc  frequently  taken  by  laying  a herring  upon  a board,  and  dragging 
this  along  behind  a boat ; the  Gannets,  seeing  the  fish,  plunge  down  upon  it,  and 
either  break  their  necks  by  the  shock,  or  strike  their 
: bills  fairly  through  the  board. 

The  preceding  species  all  belong  to  the  typical 
sub-family  of  the  Pelecanince ; but  there  are  two  other 
; groups,  each  containing  only  a single  genns,  which 
have  also  been  regarded  as  forming  sub-families.  In 
one  of  these,  the  Darters  ( P'otina ),  the  general  form 
of  the  body  and  feet  resembles  that  of  the  Cormo- 

• rants;  but  the  head  is  smaller,  and  supported  upon 
a very  Ions  slender  neck,  and  the  beak  is  perfectly 

i straight  and  pointed,  with  the  edges  of  the  mandibles 
denticulated.  The  appearance  of  these  birds  is  so 

• singular,  that  some  of  the  old  voyagers  regarded 
them  as  anomalous  creatures,  partaking  of  the  nature 
of  the  Snake  and  the  Duck  ; and  the  Hottentots  are 

' said  by  Lesson  to  give  them  the  name  of  Schlan/ihnk- 

• togel.  or  S'/ake-tieckeil  birds.  They  are  found  in  the  Kttr.  lit).— Darter  ( Pluttuyi 

• warmL'r  Parts  of  the  world,  principally  in  America  and  Africa,  where  they  haunt  the 
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margins  of  rivers  and  lakes,  perching  upon  the  trees,  or  flying  over  the  surface  until  a f 
tish  comes  in  sight,  when  they  immediately  plunge  down  upon  it,  and  rarely  miBg  j 
their  aim.  When  swimming,  the  body  is  generally  concealed  under  water,  and  some- 
times  only  the  head  is  visible.  Their  favourite  position  is  upon  the  branches  of  trees  i 
overhanging  the  water,  and  when  disturbed  they  are  said  to  glide  into  the  water  so  i 
silently  that  the  agitation  of  the  water  is  not  greater  than  would  be  produced  by  an  ©el. 
The  Darters,  like  several  other  birds  of  this  family,  are  said  to  nidihcate  in  trees. 

The  Tropic  birds  ( Phaetonina ) form  another  small  group  allied  to  the  preceding. 
They  are  distinguished  from  the  other  Peleeanidre  by  having  the  face  clothed  with 
feathers,  and  by  the  presence  of  a pair  of  long  feathers,  resembling  straws,  in  the  tail, 
whence  the  name  of  PaiUe-en-queue , or  Straw-tail,  given  to  these  birds  by  the  French. 
The  Tropic  birds  have  very  small  feet  and  long  wings.  They  are  endowed  with  great  ; 
power  of  flight,  and  are  frequently  met  with  at  considerable  distances  from  land. 
They  live,  indeed,  almost  entirely  upon  the  wing,  but  are  said  to  return  to  roost  on 
shore  every  night.  They  are  confined  almost  entirely  between  the  tropics ; and  60  »l 
rarely  are  they  seen  beyond  those  limits,  that  their  appearance  is  regarded  by  sailors 
as  a certain  indication  of  their  approach  to  the  tropical  zone.  The  Phaetoninm  are 
small  birds,  none  of  them  exceeding  the  size  of  a Pigeon ; they  feed  entirely  upon  fish, 
and  make  their  nests  amongst  the  rocks  of  the  sea-shore.  The  long  feathers  of  the 
tail  are  employed  for  ornamental  purposes  in  most  of  the  South  Sea  Islands. 

The  Larid<e,  or  Gulls,  have  the  wings  also  of  large  size,  and  pass  the  greater  part  of ! 
their  time  in  the  air.  The  feet  are  usually  rather  small,  furnished  with  three  anterior 
toes,  united  by  a membrane  and  a free  hinder  toe.  The  beak  is  of  variable  form, 
generally  compressed,  and  the  nostrils  are  linear  or  oblong.  The  Laridse  are  active, 
noisy  birds ; most  of  them  feed  upon  small  fish,  which  they  capture  whilst  skimming  | 
over  the  surface  of  the  water.  They  are  very  buoyant  on  the  water,  but  swim  little,  and 
are  incapable  of  diving.  They  also  form  three  sub-families.  The  Terns  (Sttrnirue)  have  j 

the  beak  long, 
nearly  straight, . 
and  pointed,  the  j 
tarsi  short,  and  i 
the  tail  more  i 
or  less  forked ; 
the  latter  cha-  j 
racter,  coupled 
with  their  small 
size  and  con- 
stant activity 
on  the  wing, 
has  obtained  for 
them  the  name 

Figr.  130. — Sea  Swallow  ( Sterna  hirundo).  0f  gea  Swal- 

lows. The  species  are  tolerably  numerous,  andlive  in  all  parts  of  the  world.  They  generally 
collect  in  numerous  bands,  and  feed  principally  upon  small  Fishes,  Mollusca  and  Crus- 
tacea ; but  some  species,  such  as  the  Stcrva  anglica,  capture  insects  upon  the  wing,  thus 
presenting  as  close  a resemblance  in  their  habits  as  in  their  form  to  the  Swallows.  The 
species  which  feed  upon  insects  appear  to  frequent  fresh- water  lakes  and  marshes,  and 
many  of  them  are  found  on  the  vast  marshes  of  Hungary  and  other  inland  countries- 


THE  SHEARWATERS — THE  GUI.L8. 


439 


They  make  no  nests,  but  the  females  lay  thoir  eggs,  from  two  to  four  in  number,  upon 
the  bare  ground,  or  on  the  ledges  of  rocks ; they  exhibit  great  attachment  to  their 
young,  and  defend  them  with  such  courage  as  often  to  baffle  birds  of  prey  in  thoir 
attempts  to  carry  off  any  of  the  brood.  About  a dozen  spones  ocour  in  Britain,  but 
thev  are  only  summer  visitors,  arriving  on  our  coasts  in  the  spring  and  quitting  them 
i again  in  the  autumn  for  more  genial  climates. 

A second  sub-family  (the  Rhynchopsince)  is  formed  by  the  remarkable  genus  Rhyn - 
chops,  the  species  of  which  are  found  principally  on  the  coast  of  both  sides  of  the 
American  continent.  The  beak  in  these  birds  is  long,  straight,  and  much  compressed, 
in  the  form  of  the  blade  of  a knife,  the  upper  mandible  being  much  shorter  than  the 
lower;  the  legs  are  slender,  the  wings  very  long,  and  the  tail  forked.  The  peculiar 
form  of  the  beak,  and  the  manner  in  which  it  is  employed,  have  obtained  for  these 
birds  the  names  of  Shearwaters  and  Skimmers  from  the  inhabitants  of  the  United 
States ; they  skim  along  the  surface  of  the  ocean  by  means  of  their  long  and  powerful 
wings,  every  now  and  then  dipping  the  end  of  the  elongated  lower  mandible  into  the 
water  in  search  of  the  small  Fishes  and  Crustacea,  upon  which  they  feed.  According  to 
Lesson,  who  observed  these  birds  on  the  coast  of  Chili,  they  make  another  most  in- 
genious use  of  their  singular  beaks.  The  flat,  sandy  shores  of  that  country  contain  an 
abundance  of  bivalve  Mollusca,  of  the  genus  Mactra,  which  are  left  nearly  dry  by  the 
retreat  of  the  tide.  The  Shearwaters  watch  until  the  Mollusca  thus  exposed  open  their 
valves  a little,  and  then  insert  the  extremity  of  the  knife-like  bill  into  the  aperture ; 
the  Mactra,  of  course,  closes  its  shell  in  alarm  at  this  intrusion,  when  the  bird  drags 
his  victim  from  the  sand,  and  by  knocking  the  shell  upon  the  beach,  soon  drives  his 
beak  through  the  ligament,  opens  the  shell,  and  feeds  at  his  leisure  upon  the  unfortu- 
nate inhabitant.  The  common  Shearwater  ( Rhynchops  nigra)  is  about  nineteen  inches 
in  length ; but  its  enormous  wings  extend  upwards  of  forty  inches,  and,  as  might  be 
expected  from  this  circumstance,  its  power  of  flight  is  very  great.  Like  the  Terns, 
which  they  resemble  in  their  general  habits,  the  Shearwaters  make  no  nest,  but  lay 
their  eggs  in  a hollow  of  the  sand ; and  the  young,  when  hatched,  are  attended  to 
with  great  care  by  the  parents. 

The  sub-family  of  the  Gulls  ( Larina ),  including  the  birds  commonly  known  as 
Gulls,  Sea-mews,  &c.,  is  distinguished  from  the  Terns  by  the  more  robust  and  arched 
form  of  the  beak  (Fig.  131),  which  is  always  more  or  less  convex  above,  and  often 
strongly  hooked  at  the  tip.  These 
birds  are  found  in  great  abund- 
ance upon  almost  all  shores,  feed- 
ing upon  Fishes,  Crustacea,  and 
Mollusca, which  they  capture  alive, 
and  not  unfrequently  condescend- 
ing to  make  a meal  upon  the  car- 
cases of  Whales  and  Seals  which 
may  be  floating  in  their  neigh- 
bourhood ; in  fact,  one  species,  the 
Ivory  Gull  ( Pagophila  eburnea),  Beak  of  Gull, 

which  is  abundant  on  the  coasts  of  Greenland,  has  received  the  name  of  the  Whale 
Gull,  from  its  habit  of  feeding  upon  the  dead  bodies  of  Cetacea. 

They  are  exceedingly  voracious  birds,  skimming  constantly  over  the  surface  of  the 
waves  in  search  of  their  finny  prey,  and  often  following  the  shoals  of  fish  to  great 
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distances.  Thq  species  of  the  genus  Leatris,  however,  luive  the  remarkable  habit  oi 
accompanying  tlic  other  Gulls  nnd  Terns  when  fishing,  attacking  them  and  compelling 
fhem  to  disgorge  a portion  of  their  prey,  which  the  robber  seizes  before  it  reaches  the 
water.  These  birds  are  endowed  with  a great  power  of  flight,  and  their  toes  are 
armed  with  ptrong  curved  claws,  although  it  does  not  appear  that  they  seize  the 
birds  that  they  attack  as  above  described.  Some  of  the  species  often  wander  to  a 
considerable  distance  inland,  especially  during  stormy  weather  ; and  the  smaller 
6pccies  not  unfrcquently  visit  ploughed  fields,  for  the  purpose  of  picking  up  worms  aad 
the  lat  var  of  insects. 

The  Gulls  generally  congregate  in  vast  numbers  at  their  breeding-places,  which 
are  generally  rocky  headlands  or  islands.  They  make  a rude  nest,  and  lay  from  two 
to  four  eggs.  The  British  species  are  rather  numerous,  but  several  of  them  only 
appear  to  visit  our  coast  during  the  breeding  season  ; whilst  others,  which  breed  in  the 
high  northern  latitudes,  arc  seen  on  the  British  coasts  in  the  winter.  A few  remain 
here  all  the  year  round. 

In  the  fifth  family  of  the  Natatorial  birds,  the  Procellaridce,  including  the  Petrels 
and  their  allies,  the  general  form  of  the  body  resembles  that  of  the  Gulls  ; but  the  feet 
are  destitute  of  the  hinder  toe,  and  the  structure  of  the  beak  is  very  different.  The 
tip  of  the  upper  mandible  is  convex  and  strongly  hooked,  and  the  lower  mandible  is 
truncated  at  the  apex  ; the  apical  portion  of  both  mandibles  being  distinctly  separated 
from  the  basal  portion.  The  structure  of  the  nostrils  is  also  very  peculiar;  they  are 
produced  into  tubes,  more  or  less  united  together,  and  lying  upon  the  dorsal  surface  of 

the  upper  mandible 
(Fig.  132). 

In  their  habits, 
the  Procel  laridffit 
present  a consider- 
able resem  bla  ncc  to 
some  of  the  Gulls ; 
but  they  are  more 
strictly  oceanic, 
passing  nearly  their 
wh  ole  li  ves  in  skim- 
ming over  the  sur- 
face of  the  waves, 
end  often  appear- 
ing to  delight  in 
very  rough  water, 
from  which  cir- 
cumstance they 
have  long  been 
regarded  by  sailors 

as  the  harbingers  of  a storm.  Many  of  the  species,  in  fact,  appear  scarcely  ever  to 
visit  the  shore,  except  for  the  purpose  of  laying  them  eggs  and  hatching  their  young; 
and  for  this  purpose  they  generally  select  rocky  shores,  where  they  deposit  their  eggs 
upon  the  hare  rock,  without  constructing  any  nest. 

The  most  remarkable  species  is  the  Albatross  ( Diomedea  exulans),  a large  bird  which 
is  found  in  considerable  numbers  in  the  vast  expanse  of  ocean  which  lies  to  the  south 


Fig.  132. — Head  of  the  Fulmar  f Futon arus  glacialis). 
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of  the  Cape  of  Good  Hope.  Supported  upon  its  enormous  wings,  which  measure  as  , 
much  as  fifteen  feet  in  extent,  the  Albatross  sails  almost  constantly  over  this  stormy 
gea,  occasionally  plunging  into  the  waves  to  seize  the  fishes  which  constitute  its 
nourishment.  They  aro  exceedingly  voracious,  and  it  is  said  that  they  will  even 
attack  sailois,  who  may  happen  to  fall  overboard  in  places  where  they  abound,  if 
not  immediately  rescued  by  their  comrades.  It  was  long  supposed  that  the  Alba- 
trosses were  peculiar  to  the  southern  hemisphere,  but  a species  has  been  found  in 
1 considerable  numbers  in  the  North  Pacific  Ocean,  about  Behring’s  Straits,  in  pursuit 
I of  the  vast  shoals  of  fish  which  occur  in  thoso  regions ; it  appeals  certain,  however, 
that  they  seldom  if  ever  approach  the  tropics. 

Of  the  true  Petrels  ( Procellurime ),  the  largest  is  the  Giant  Petrel  (Ossifmgus 
I , giganteus ),  which  inhabits  the  tempestuous  seas  to  the  south  of  Cape  Horn,  and,  according 
to  Lesson,  measures  about  twenty-eight  inches  in  length,  and  fifty-six  in  expanse  of 

i wing;  -at  a distance  it  may  readily  be  mistaken  for  the  Albatross.  But  the  birds 
[ commonly  known  as  Petrels,  the  Storm  Birds,  and  Mother  Carey’s  Chickens  of  the 
| sailors,  generally  present  a complete  contrast  to  these  giants  of  the  order,  some  of 
I them  being  the  smallest  of  Natatorial  birds  ; the  oldest  known  species,  the  Procellaria 
I ptlagira,  measures  only  six  inches  in  length.  These  birds  are  generally  regarded 
| with  abhorrence  by  sailors,  who  regard  their  appearance  as  the  certain  precursor  of 

bad  weather ; and  it  is  said  that  they  always  collect  and  utter  their  peculiar  note  on 
the  approach  of  a storm.  The  name  of  petrel,  applied  to  them,  has  a somewhat  singular 
t:  derivation.  They  have  been  said  to  run  upon  the  surface  of  the  waves  with  their  wings 
. closed,  and  this  supposed  faculty  having  been  compared  with  St.  Peter's  miraculous 
walking  upon  the  Sea  of  Genesareth,  a diminutive  of  the  apostle’s  name  was  applied 

• to  the  bird.  The  Stormy  Petrels  feed  upon  Mollusca  and  Crustacea,  and  upon  any 
-.small  particles  of  nutritive  matter  which  they  may  pick  up  when  skimming  over  the 
s-  surface  of  the  waves.  It  is  probable  that  their  unwelcome  appearance  in  the  neigh- 
bourhood of  vessels  may  be  < aused,  to  a great  extent,  by  the  attraction  of  the  refuse 
which  is  commonly  thrown  overboard  so  plentifully.  The  stomach  is  generally 

: filled  with  an  oily  matter;  and  when  the  birds  are  seized,  they  discharge  this — 
t- sometimes,  according  to  some  observers,  squirting  it  through  the  nostrils.  They 
t breed  in  the  crevices  of  rocks,  or  in  holes  of  the  shore,  the  female  laying  a single 
(v  white  egg. 

'Ihe  Fulmar  {"Fulmar ns  ylacialis),  another  British  species  of  this  family,  is  especially 
a abundant  in  the  Arctic  seas,  where  it  is  a close  attendant  upon  the  whale  fishers, 

.v  snapping  up  any  morsels  of  blubber  that  may  fall  into  the  water,  and  in  its  avidity  fur 
this  tempting  fare,  it  often  approaches  so  closely  to  tire  men  engaged  in  cutting  away 
: the  blubber,  as  to  be  easily  knocked  on  the  head  with  a boat-hook,  or  even  taken  by 

ii  the  hand.  These  birds  breed  in  one  spot  on  the  Br  itish  coasts,  the  island  of  St.  Kilda, 

• where  they  are  of  great  importance  to  the  inhabitants,  who  not  only  eat  the  flesh 
ind  the  eggs,  but  also  collect  the  oil  vomited  by  the  birds  when  seized,  and  boil 

| down  the  young  birds  for  the  sake  of  the  fat  yielded  by  them.  The  oil  is  burnt  in 
. amps,  and  is  also  regarded  as  possessed  of  valuable  medicinal  properties.  As  the 
> >irds  make  their  nests  only  on  the  ledges  of  nearly  perpendicular  rocks,  their  pursuit 
s a matter  of  great  danger,  the  fowler  being  lowered  by  a rope  from  the  top  of  the 
i rrocipice. 

The  great  family  of  the  Anatidce,  which  doses  the  order  Natatores,  is  readily 


distinguishable  from  the  preceding  families  by  the  structure  of  the  bill.  This  organ  is 
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usually  of  a flattened  form,  covered  with  a soft  skin,  and  furnished  at  the  edges  with 
a series  of  lamell®,  which  serve  to  sift  or  attain  the  mud  in  which  these  birds  generally 
seek  for  their  food  (Fig.  133).  The  feet  are  furnished  with  four  toes,  of  which  three 
are  directed  forwards,  and  united  by  a web,  whilst  the  fourth  is  directed  backwards, 


Fig.  133..— Head  of  Wild  Duck  ( Anas  Bose  has),  showing  the  lamellae  of  the  bill. 


usually  of  small  size,  and  quite  free.  The  tongue  is  large  and  fleshy,  the  oesophagus  | 
narrow,  and  the  gizzard  strong  and  muscular,  adapted  for  the  trituration  of  the  food, 
which  in  these  birds  is  usually  more  or  less  of  a vegetable  nature.  The  trachea^  in  i 
the  males,  is  variously  enlarged  or  twisted  at  its  lower  part,  and  the  different  modi- 
fications of  this  organ  are  often  of  great  importance  in  the  determination  of  the  species- 
The  wings  are  of  moderate  size,  and  the  birds  generally  possess  considerable  power  of  jj 
flight,  although  in  this  respect  they  by  no  means  equal  those  of  the  three  preceding , 

families.  # I 

The  birds  of  this  family,  which,  from  its  including  the  only  domesticated  species  of  I 
the  Natatorial  order,  must  be  regarded  as  of  the  greatest  importance  to  man,  are  j 
generally  inhabitants  of  the  fresh  waters,  and,  for  the  most  part,  prefer  ponds  and  I 
shallow  lakes,  in  which  they  can  investigate  the  bottom  with  their  peculiar  bills  without  I 
actually  diving  beneath  the  surface.  Their  food  generally  consists  of  Worms,  Mollusca,  , 
and  aquatic  Insects,  which  they  separate  from  the  mud  by  the  agency  of  the  lamellae  t 
at  the  margins  of  the  bill ; but  most  of  them  also  feed  upon  seeds,  fruits,  and  other : 
vegetable  substances.  The  family  contains  a great  number  of  species,  and  has  been  i 
divided  into  several  sub-families,  of  which  the  following  are  the  principal. 

The  Mergansers  {Merging)  have  an  attenuated  and  nearly  cylindrical  bill,  the  upper  | 
mandible  of  which  is  terminated  by  a strongly-hooked  nail  ( unguis ) ; the  lamellae  aie  | 
very  strong  and  tooth-like  (Fig.  134).  These  birds  are  exceedingly  active  and  I 
predaceous,  feeding  upon  fishes  and  other  aquatic  animals,  in  pursuit  ot  which  they  not  I 
only  dip  under  water  in  the  ordinary  maimer  of  the  Anatidae,  but  even  dive  with  great  I 
facility.  They  generally  frequent  lakes  and  rivers,  but  are  occasionally  seen  on  the  I 
sea  shore  ; they  are  inhabitants  of  the  cold  northern  latitudes,  and  the  majority  of  the  I 
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British  specimens  are  only  winter  visitors,  although  some  appear  to  remain  with  us  all 
the  year,  and  several  localities  are  recorded  in  which  these  birds  breed  regularly  every 
summer.  The  nest  is  composed  of  grass,  roots,  and  other  vegetable  materials,  lined 
with  down,  which  the  female  is  said  to  pluck  from  her  own  breast ; it  is  placed  near 


Fig.  134. — Head  of  Goosander  ( Mergus  merganser). 


he  edge  of  the  water,  concealed  amongst  the  bushes  or  herbage.  The  eggs  vary  in 
umber  from  five  to  twelve  in  the  different  species,  and  the  young  take  to  the  water 
Don  after  they  are  hatched.  Four  species  of  this  group  have  been  recorded  as  British, 
- ut  one  of  these,  the  Hooded  Merganser  ( Mergus  cucullatus),  is  a North  American 
pecies,  specimens  of  which  have  occasionally  strayed  to  this  country. 

In  the  Fuligulinee,  or  Pochards,  the  bill  is  as  broad  as  high  at  the  base,  or  nearly 
1 gradually  depressed  towards  the  apex,  where  the  upper  mandible  is  terminated  by 
curved  nail,  and  the  lamellae  are  transverse  and  thin  The  legs  are  short,  and  the 

hind-toe  is  furnished  with  a broad,  membranous,  in- 
ferior lobe  (Fig.  135).  The  Fuligulinae  closely  resem- 
ble the  Common  Ducks  in  their  form,  but  are  gene- 
rally marine  in  their  habits,  and  feed  voraciously  upon 
Mollusca  and  Crustacea,  which  they  procure  by  diving. 
They  also  eat  aquatic  plants.  They  are  clothed  with  very 
thick  dense  plumage,  and  many  of  them  are  adorned 
with  elegant  colours,  especially  the  males,  the  females 
being  usually  of  a more  sober  hue  than  their  partners. 
One  of  the  most  remarkable  species  is  the  Long-tailed 
Duck  ( Fuligula  glacialis ),  of  which  the  male  has  the  two 
middle  tail-feathers  very  narrow,  and  much  elongated, 
the  cold  regions  of  the  north,  and  only  visit  our 


I ‘g. 135. — Hinder  Toe  of  a Fuli- 
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fihores  during  the  winter,  but  a few  remain  in  tliis  country  all  tbe  year.  Like  thej> 
Mergansers,  they  make  their  neats  close  to  the  water,  and  line  them  with  down  pulled! 
from  their  own  bodies.  The  eggs  are  rather  numerous,  and  the  young  soon  take  to| 
tlio  water. 

Of  tho  true  Pochards  ( Aythya ) one  of  the  most  celebrated  is  the  Canvas-backedf 
Duck  of  North  America  ( A . vallisucria ),  which  visits  the  United  States  from  the! 
northern  parts  of  the  continent  in  great  abundance  about  the  middle  of  October.  After! 
recruiting  themselves  for  about  a month  in  the  United  States  they  become  fat,  and  aid 
then  regarded  as  a great  delicacy.  Two  nearly-allied  species  are  found  in  Britaid 
during  the  winter,  sometimes  on  fresh -water  pools  and  rivers  and  somelimes  in  tkej 
neighbourhood  of  bays  and  estuaries. 

Another  species,  which  is  perhaps  still  better  known  to  the  majority  of  our  readers] 
is  the  Eider  Duck  ( Somateria  nwllissima,  Fig. 

136)  an  inhabitant  of  the  arctic  portions  of 
both  Europe  and  America,  where  it  occurs  in 
the  greatest  abundance.  The  down  of  this 
bird  is  regarded  as  preferable  to  that  of  any 
other  for  making  quilts  and  similar  articles, 
in  which  warmth  and  lightness  are  required  ; 
and  the  inhabitants  of  the  countries  in  which 
the  Eider  Duck  breeds  collect  the  down  in 
large  quantities  by  plundering  the  nests, 
which  the  females  line  with  this  material. 

The  female  continues  laying  and  plucking 
fresh  supplies  of  down  from  her  body  for 
some  time,  and  in  this  manner  it  is  said  that 
about  half  a pound  of  down  may  be  procured 
from  each  female.  This  is  worth  about  four  dollars  a pound.  The  Eider  Duck  and  at 
nearly  allied  species,  the  King  Duck  ( Somnieria  spectabilis ),  occur  not  un frequently) 
upon  the  British  coasts,  and  occasionally  breed  on  the  Orkneys  and  Hebrides ; but  not! 
in  sufficient  numbers  to  render  it  worth  while  to  collect  their  down.  Their  flesh  Df 
very  good. 

Th eAnatincc,  or  true  Ducks,  closely  resemble  the  preceding  groups  in  their  general! 

conformation,  and  in  the  form  of  the  bill ; but  the  hinder  toe  is! 
only  furnished  with  a very  small  membranous  lobe  (Fig.  137).| 
The  tibiae,  as  in  the  Fuligulinae,  are  naked  at  the  extremity. 
These  birds  all  frequent  fresh  water,  where  they  feed  upon  the) 
Worms,  Mollusca,  and  Larvae  which  they  pick  out  of  the  niud.l 
A considerable  portion  of  their  food,  however,  consists  of  vege-t 
table  matters,  such  as  grass,  roots,  seeds,  &e.  They. are  grega- 1 
rious  in  their  habits,  and  generally  migrate  in  large  flocks.) 
The  males  are  larger  than  the  females,  and  often  adorned  with) 
beautiful  colours,  whilst  the  females  are  usually  of  a more): 
uniform  and  sober  tint. 

They  moult  twice  in  the  year,  in  June  and  November;  in) 
June,  the  males  acquire  the  female  plumage  to  a certain  extent,  j 
but  they  regain  their  proper  dress  at  the  second  moult,  and  retain  it  during  tho! 
breeding  season.  The  nest  is  usually  placed  on  the  ground,  amongst  reeds  and  sedges  | 


Fig.  137.— Hinder  toe  of 
a true  Duck. 
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[ lCar  iin>  " at or,  sometimes  in  holesor  in  hollow  trees,  but  raroly  amongst  tho  branchec. 

\ [’ho  eggs  vary  from  about  eight  to  fourteen  in  number,  awl  the  young  are  aetive  from 
he  moment  of  their  exclusion,  awl  soon  take  to  the  water,  where  they  arc  as  much  at 
lome  as  the  old  birds. 

A well-known  example  of  this  group  is  the  common  Mallard  or  Wild  Duck  ( Anas 
L h sc/w*),  the  original  of  all  the  ordinary  domestic  varieties.  Tho  Wild  Duck  is  an 
ahabitant  of  all  the  countries  of  Europe,  especially  towards  the  north  ; in  other  parts 
f this  continent  it  appears  to  be  more  or  less  a bird  of  passage.  It  is  also  abundant 
I i North  America.  It  is  plentilul  in  Britain  at  all  seasons,  merely  quitting  the  more 
j x posed  situations  at  the  approach  of  winter  and  taking  shelter  in  the  valleys  ; or,  in 
, aseof  a severe  winter,  visiting  the  estuaries.  In  a wild  state,  the  Mullaid  always 
airs,  and  during  the  period  of  incubation,  the  male,  although  he  takes  no  part  in  the 
roeess,  always  keeps  in  the  neighbourhood  of  the  female  ; and  it  is  singular  that  half- 
j red  birds  between  the  wild  and  tame  varieties  always  exhibit  tho  same  habit, 
| (though  the  ordinary  domestic  Drakes  are  polygamous,  always  endeavouring  to  get  as 
I iany  wives  as  they  can. 

Formerly,  before  agriculture  and  drainage  had  made  such  great  progress  in  this 
■ )untry,  Wild  Ducks  were  far  more  abundant  and  generally  distributed  than  they  are 
I ; present ; but  they  still  occur  in  vast  numbers  in  the  fenny  districts.  They  are,  of 
| 'arse,  an  object  of  pursuit  with  sportsmen  ; but  the  greater  part  of  those  taken  for 
do  are  captured  by  means  of  a peculiar  arrangement  of  nets,  commonly  denominated 
, decoy.  This  decoy  consists  of  a large  piece  of  water,  situated  in  the  midst.of  a quiet 
..antation,  from  which  six  semicircular  canals  are  cut,  and  these  are  roofed  over  with 
. jops  and  covered  in  with  netting.  The  Wild  Ducks  are  decoyed  into  these  canals 
r ; means  of  decoy  Ducks,  which  are  young  Ducks  trained  to  come  to  a whistle,  and 
f-e  Pers,m  engaged  in  working  the  decoy  proceeds  along  the  side  of  one  of  the  canals 
> ld  calls  thu  decoys,  which  are  quickly  followed  by  any  Wild  Ducks  that  may  be  upon 
e water. 

_ A series  of  reed  screens  along  the  sides  of  the  tunnel  serve  to  conceal  the  decoyman, 
1 ho  proceeds  along  the  convex  side,  from  the  birds  in  its  interior,  and  the  man  always 
i lls  the  decoys  to  that  tunnel  in  which  the  convex  side  lies  to  leeward,  so  that  the 
r rds  in  advancing  may  have  no  chance  of  perceiving  his  presence  by  the  sense  of 
' sell.  In  this  manner,  with  the  assistance  of  a well-trained  dog,  the  Ducks  are  driven 
i > to  the  further  end  of  the  tunnel,  which  gradually  becomes  narrower  as  they  advance, 
A terminates  in  what  is  called  a tunnel  net,  which  can  he  detached  from  the  main 
nnel  as  soon  as  the  Ducks  have  been  driven  into  it.  By  this  arrangement  of  nets, 
any  other  water-fowl  are  taken  besides  the  common  Wild  Ducks.  The  principal 
\ ptures  are  late  in  the  autumn  and  during  the  winter,  after  the  arrival  of  the  great 
F &hta  of  th«  northern  migratory  species,  of  which  the  principal  are  the  Teal  (Quer- 
edxda  Grecca),  the  Widgeon  (Mareca  Penelope),  and  the  common  Pochard  {Ay  thy  a 
Ann).  AH  these  birds,  with  the  exception  of  the  last-named,  belong  to  the  sub- 
mily  Anatinm.  Several  other  species  of  Ducks  visit  this  country  during  the  autumn 
:d  w'nCer>  and  a few  pairs  of  most  of  them  appear  to  remain  and  breed  here.  Their 
iinarv  breeding  stations,  however,  are  generally  situated  far  to  the  north. 

In  the  Swans  ( Cygnince ) the  bill  is  nearly  of  the  same  form  as  in  the  Ducks,  as  are  also 
e feet;  which,  however,  arc  much  stouter  in  proportion.  The  bill  is  rather  Ion- 
d of  nearly  equal  breadth  throughout ; and  the  neck  is  greatly  elongated.  Theso 
- rge  and  elegant  birds,  of  which  several  species  are  found  in  this  country,  are  amongst 
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the  most  graceful  of  the  aquatic  birds — and  few  objects  in  nature  perhaps  are  morel, 
pleasing  than  a large  swan  moving  in  its  usual  majestic  manner  over  the  smooth  sur-l 
face  of  the  water.  Their  wings  are  very  long  and  powerful,  and  many  of  them  perform! 
long  migrations,  during  which  they  always  fly  in  single  lines.  Their  diet  is  principally! 
of  a vegetable  nature,  consisting  of  grass,  roots,  and  seeds ; but  they  are  said  also  to  feed!  i 
upon  worms  and  aquatic  insects.  Swans  are  gregarious  at  all  seasons.  The  nest  [ 
which  is  very  bulky,  is  composed  of  grass,  rushes,  and  coarse  herbage,  and  placed  on| 
the  ground,  generally  amongst  the  sedges  of  the  brink ; and  several  observers  have! 
stated  that  the  Swan,  when  sitting,  has  been  known  to  add  considerably  to  the> 
materials  of  her  nest,  so  as  to  raise  it  sometimes  as  much  as  two  feet  or  two  feet  and  ai 
half,  in  anticipation  of  heavy  rains,  which  swelled  the  waters  to  such  an  extent  that* 
the  nest,  if  left  in  its  original  condition,  would  have  been  completely  submerged.!  | 


The  male  remains  inij 
company  with  the  feJ 
male  during  the  periodBI 
of  incubation,  and  as-|t 
sists  in  the  care  of  the) 
young  after  their  ex4 
elusion.  An  interest-!  > 
ing  instance  of  the) 
courage  and  determi-fif 
nation  of  the  malefl 
Swan  in  defending  hisj1 
young,  is  related  byjj' 
Mr.  Yarrell.  A pair  of) 
the  Whooping  or) 
Hooping  Swans  {CygA 
nus  ferus)  had  bred  in| 
the  gardens  of  thet 
Zoological  Society  inf 
the  summer  of  1839.1 
Fig.  138. — The  Head  of  the  Whooping  Swan  [Cygnus  ferus).  “The  Cygnets,”  says! 

Mr.  Yarrell,  “ when  only  a few  days  old,  were  sunning  themselves  on  the  margin  of  I 
one  of  the  islands,  close  to  the  deep  water.  The  parent  birds  were  swimming  near.. 
A Carrion  Crow  made  a descent  and  struck  at  one  of  the  Cygnets;  the  old  male  Hooper) 
came  to  the  rescue  in  an  instant,  seized  the  Crow  with  his  beak,  pulled  him  into  the 
water,  and,  in  spite  of  all  his  buffetings  and  resistance,  held  him  there  till  he  was) 
dead.”  The  name  of  the  Hooper  or  Whooping  Swan  given  to  this  bird,  which  is  the  | 
common  Wild  Swan  of  Europe,  is  an  allusion  to  the  peculiar  note  emitted  by  the  male,  | 
which  is  said  by  Mr.  Yarrell  to  be  exactly  similar  to  the  word  “ hoop,”  repeated  several! 

I times  in  succession.  The  intensity  of  this  sound  is  greatly  increased  by  the  convolution ) 
of  the  trachea,  which  penetrates  the  keel  of  the  sternum  almost  to  its  posterior  extremity, ) 
and  is  then  bent  back  upon  itself  so  as  to  return  to  the  front  of  the  sternum  before ) 
reaching  the  lungs. 

An  arrangement  in  some  degree  similar  to  this  occurs  also  in  another  British  specie^  | 
Bewick’s  Swan  ( Oygnus  Hewickii),  which  also  produces  a considerable  noise,  especially  I: 
when  flying  on  its  migrations;  but  the  trachea  of  the  common  Tame  Swan  ( C.  olorj  is 
quite  simple,  and  the  bird  has  only  a soft,  plaintive  voice,  very  different  from  the 
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, jtrong  note  of  the  Hooper.  The  latter  species  and  Bewick’s  Swan  are  winter  visitors 
1 a this  country,  nearly  all  of  thorn  quitting  our  shores  in  the  spring  to  seek  their 
ireeding  stations  in  the  most  northern  countries  of  Europe.  Another  species,  the 
n itnniutabilis,  so  called  from  the  cygnets  being  white  instead  of  gray  01  brownish, 
a is  the  case  with  the  other  Swans,  occasionally  makes  its  appearance  in  this 
•ountry  during  severe  winters ; it  is  sometimes  brought  by  dealers  from  the  Baltic, 
mder  the  name  of  the  Polish  Swan,  but  its  summer  residence  is  not  accurately 
mown. 

The  Mute,  or  Tame  Swan  ( Cygnus  olor),  which  is  the  largest  and  most  elegant  of 
he  British  species,  is  also  the  only  one  which  is  permanently  resident  in  our  islands, 
fo  bird,  in  fact,  presents  a more  ornamental  appearance  upon  a river  or  lake  than  the 
, ommon  Swan;  and  in  this  country,  at  any  rate,  this  bird  has  been  from  a very  early 
[ ,eriod  the  object  of  various  preservative  laws.  By  a law  of  Henry  VII.,  stealing  a 
.wan’s  egg  was  punishable  by  a year’s  imprisonment,  and  a fine  at  the  pleasure  of  the 
ing.  Stealing  the  Swans  themselves,  or  attempting  to  do  so,  was  punished  still 
acre  severely.  By  an  earlier  law,  no  English  subject  could  have  property  in  Swans 
it  t large  in  a public  river  or  creek,  except  by  a royal  grant,  which  is  accompanied  by  a 
wan  mark.  Representations  of  many  of  these  distinctive  marks,  with  other  curious 
|k  articulars  relating  to  what  may  be  called  the  legal  history  of  the  Swan,  may  be  found 
. a the  third  volume  of  Mr.  Yarrell’s  “ British  Birds.” 

The  general  colour  of  the  European  species  of  Swans  is  white,  sometimes  with  a 
rayish  tinge  ; but  a species  has  been  found  abundantly  in  Australia  which  is  entirely 
slack,  with  the  exception  of  a few  white  feathers  in  the  wings,  and  the  bill,  which  is 
t right  red.  These  birds  were  very  numerous  in  Van  Diemen’s  Land  ; and  Swan  River, 
a the  west  coast  of  Australia,  received  its  name  from  the  great  quantities  of  them 
rhich  inhabited  it  at  the  time  of  its  discovery.  The  Black  Swan  ( C . atratus)  is  nearly 
t i large  as  the  common  white  species,  and  may  now  often  be  seen  in  company  with  it 
n ornamental  waters. 

The  Anserince,  or  Geese,  have  a large  heavy  body,  with  a tolerably  long  neck,  a 
nail  head,  and  a conical  bill  (Fig.  139).  Their  feet  are  rather  long,  and  the  hind  toes 


rr  !ry  small ; the  wings  are  long  and  powerful.  These  birds,  many  of  which  are  only 
f iferior  in  size  to  the  Swans,  resemble  these  in  most  of  their  habits ; they  live  together 
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in  flocks,  inhabit  the  polar  regions  during  the  summer,  and  migrate  in  autumn  in  search 
of  a more  genial  climate  in  which  to  pass  the  winter.  During  their  migrations  they 
ily  in  long  lines,  at  a great  height  in  the  air,  continually  emitting  loud  cries.  They 
feed  on  vegetables,  such  as  grass,  herbaceous  plants,  and  seeds,  and  generally  take  up 
their  abode  in  marshy  places.  In  these  situations  they  build  their  nests,  which  are  of 
largo  size,  and  composed  of  coarse  grass  and  other  herbage.  They  lay  several  eggs;  }! 
and,  according  to  Professor  Nilsson,  the  males  quit  their  partners  during  the -period  of 
incubation,  and  collect  in  flocks  close  to  the  sea. 

Of  the  True  Wild  Geese  ( Anser ) several  species  are  found  in  tins  country,  princi- 
pally as  winter  visitors,  although  some  species  occasionally  remain,  and  breed  here 
during  the  summer.  The  Gray  Lag  Goose  ( Anser  ferns , Fig.  139),  which  is  said  to  ' 
have  been  very  abundant  formerly  in  the  fenny  districts,  is  now  rarely  found  in 
Britain  ; but  Mr.  Yarrell  appears  to  consider  this  as  the  original  of  our  domestic  breed, 
perhaps  with  a cross  of  the  White-fronted  Goose  ( Anser  albifrons),  which  still  visits 
our  shores  in  considerable  numbers  during  the  winter.  The  commonest  of  the  British 
species  is  the  Bean  Goose  ( Anser  segetum).  The  Bcrniele  Geese  ( Berniclu ) are  marine 
in  their  habits,  and  feed  almost  entirely  upon  Algae  and  upon  the  Grass-wrack  ( Zostera 
marina ).  like  the  Common  Geese,  they  are  only  winter  visitors  in  our  climates,  and 
pass  during  the  summer  to  the  highest  northern  latitudes.  The  name  of  Bernicle  or 
Barnacle  Geese,  applied  to  these  birds,  alludes  to  an  absurd  fiction  which  was  related 
as  sober  truth  by  the  older  naturalists,  that  these  birds  were  produced  from  the 
common  Barnacles,  the  latter  in  their  turn  originating,  according  to  some  accounts, 
from  the  fruits  of  a particular  tree  whose  branches  dipped  into  the  water.  This  ridi- 
culous notion  is  not  yet  entirely  exploded  in  the  minds  of  the  ignorant. 

A curious  form  belonging  to  this  sub-family  is  the  Cereopsis  of  New  Holland 
( Cereopsis  Nova;- Hollandiee) , which  presents  a considerable  resemblance  to  the  Common 
Geese,  but  has  the  front  of  the  head  covered  with  a yellowish  leathery  skin,  and  the 
legs  much  longer  in  proportion  than  in  any  other  Goose,  with  the  extremities  of  the 
tibim  covered  with  a naked  skin.  This  bird  has  a good  deal  of  the  grallatorial 
character  about  it,  and  is  considered  by  some  writers  as  forming  one  of  the  links 
uniting  this  order  with  the  following  one. 

But  a far  closer  approach  to  the  Grallatorial  Birds  is  made  by  the  Flamingoes 
( Phasnicnpterina ;),  which  were,  in  fact,  placed  amongst  the  Waders  by  most  of  the 
older  naturalists,  down  to  the  time  of  Cuvier  and  even  later.  The  whole  organization 
of  these  birds,  however,  shows  that  they  must  be  referred  to  the  Natatores,  and  indeed 
to  the  family  Anatidae,  with  which  they  agree  in  all  essential  points,  although,  at  the 
same  time,  they  undoubtedly  present  several  extraordinary  characters. 

The  form  of  the  bill  is  quite  sufficient  to  distinguish  the  Flamingoes  from  any 
other  members  of  the  order  Natatores.  It  is  large  and  thick,  the  lower  mandible 
has  a somewhat  oval  form,  with  the  sides  turned  up  so  as  to  constitute  a sort  of 
semi-cylindrical  channel ; whilst  the  upper  mandible  is  broad  and  rather  flat,  and  bent 
suddenly  in  the  middle  so  as  to  fit  exactly  to  the  edges  of  its  fellow.  The  margins  of 
the  two  mandibles  are  furnished  with  very  fine  transverse  lamellae,  which  are  described 
by  Cuvier,  who  says  that  these,  taken  in  conjunction  with  the  thick  fleshy  tongue,  show 
that  the  Flamingoes  are  closely  allied  to  the  Ducks  ; but  some  of  the  other  naturalists, 
who  place  them,  with  Cuvier,  an.ongst  the  Grallatorial  birds,  appear  to  have  entirely 
overlooked  these  characters,  whilst  others  describe  them,  but  make  no  mention  of  the 
relationship  thereby  indicated. 
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Fig.  140.— The  Flamingo  (Phoenicoptenis  ruber). 

It  is,  however,  to  the  great  length  and  slenderness  of  the  legs  and  neck  that  the 
Flamingoes  are  indebted  for  their  being  regarded  as  wading  birds ; and  it  must  be 
confessed  that,  in  these  respects,  they  exceed  most  of  the  birds  properly  belonging  to 
the  Grallatorial  order.  The  legs  are  excessively  long  and  slender,  and  the  greater  part  of 
the  tibiae  are  bare  of  feathers,  as  in  many  of  the  waders  ; but  the  three  anterior  toes  are 
completely  united  by  a membrane.  The  elongation  of  the  neck  is,  of  course,  intended 
to  enable  the  birds  to  reach  the  surface  upon  which  they  are  standing;  and  yet  it  is 
scarcely  greater  than  that  seen  in  many  short-legged  Natatorial  Birds. 

In  their  habits  and  mode  of  life  they  also  agree  essentially  with  the  swimming 
birds.  They  live  upon  the  sea-shore,  where  they  feed  upon  Mollusca,  Crustacea,  and 
young  fishes,  for  which  they  dabble  about  in  the  mud  and  sand,  with  their  broad  bills, 
in  exactly  the  same  manner  as  a duck,  and  when  thus  employed  the  object  of  the  > 
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peculiar  conformation  of  the  bill  is  plainly  seen.  When  the  neck  is  turned  downwards 
to  reach  the  ground  in  the  most  natural  position,  the  bent  apical  portion  of  the  upper  i 
mandible  is  necessarily  directed  downwards  ; this,  then,  takes  the  place  of  the  lower 
mandible  in  the  Duck,  and  serves  to  scoop  and  feel  about  in  the  mud.  The  tongue 
also  assists  wonderfully  in  the  process  of  straining  the  muddy  water,  and  retaining  the 
food ; it  is  furnished  with  numerous  spines  on  its  surface,  and  these  are  pressed  by  the 
mere  weight  of  the  tongue  against  the  lamellae  of  the  upper  mandible  when  the  animal 
is  feeding  with  its  head  in  this  reversed  position. 

They  are  exceedingly  gregarious  in  their  habits,  collecting  into  large  troops  in  the 
marshes,  where  they  follow  the  rise  and  fall  of  the  tide  in  their  search  for  food,  so 
that  they  are  often  seen  extending  in  single  file  over  a considerable  space.  When 
standing  in  this  way,  the  common  Flamingoes  (Phmnicopterua  ruber,  Fig.  140),  which 
stand  about  five  feet  in  height,  and  are  of  a fine  rose  colour  with  bright  red  wings,  j 
are  said  to  produce  exactly  the  effect  of  a regiment  of  soldiers  standing  in  line.  Whilst 
the  community  is  thus  engaged  in  seekingthe  means  of  subsistance,  certain  of  its  members 
are  said  to  be  employed  in  the  capacity  of  sentinels,  to  give  notice  of  the  approach  of 
danger ; this  is  done  by  a loud  cry,  like  the  sound  of  a trumpet,  on  hearing  which  the 
whole  will  take  wing  and  escape  to  some  place  of  greater  security.  They  also  migrate 
in  large  flocks,  when  they  fly  in  an  angular  line,  like  that  frequently  formed  by  Geese 
and  Swans  in  their  migrations. 

The  females  are  smaller  and  less  brilliantly  coloured  than  the  males.  They  form 
a most  singular  nest  of  mud  in  the  shape  of  a hillock,  with  a cavity  at  the  top ; in 
this  they  lay  two  or  thee  white  eggs,  and  then  sit  astride  upon  the  top  with  one  leg 
i on  each  side.  The  young  are  able  to  run  within  a few  days  after  their  exclusion  from 
the  egg. 

The  common  Flamingo  (Fig.  140)  is  found  in  the  South  of  Europe,  especially  in 
Sicily,  Calabria  and  Sardinia,  but  it  is  more  abundant  in  the  warm  regions  of  Africa 
and  Asia.  They  are  exceedingly  beautiful  birds,  their  plumage  being  of  the  most 
delicate  character,  and  their  flesh  is  said  to  be  equally  good.  Flamingoes  were  amongst 
the  objects  of  the  extravagance  of  the  Eoman  epicures,  and  a dish  of  the  tongues  of 
' these  birds  was  regarded  as  a great  delicacy.  A species  of  about  the  same  size  as  the 
European  bird  is  found  in  most  parts  of  America,  migrating  from  the  tropical  regions 
as  far  north  as  the  southern  states  of  the  Union.  It  is  the  Fhcenicopterus  chileusis 
of  Molina. 

Oeder  II. — Grallatores. 

General  Characters. — In  the  Grallatorial  or  Wading  Birds  the  feet  are  always 
formed  for  walking,  usually  of  great  length,  and  the  toes  are  never  united  by  a mem- 
brane, in  the  same  way  as  in  the  preceding  order.  They  are,  however,  sometimes 
surrounded  by  membranous  lobes,  and  in  many  cases  furnished  with  a small  web  at  the 
base.  The  great  length  of  the  legs  is  generally  due  to  the  elongation  of  the  tarsi; 
but  the  tibiae  are  also  frequently  very  long,  and  generally  bare  of  feathers  for  a greater  or 
less  extent.  The  naked  portion  of  the  tibiae  is  covered  with  a reticulated  skin,  like  that 
of  the  tarsi  and  toes  ; but  in  many  cases  the  latter  are  more  or  less  covered  with  horny 
plates  or  scutclla.  The  toes  are  usually  four  in  number — three  in  front  and  one  behind: 
the  latter  varies  greatly  in  its  development,  being  sometimes  very  small,  and  sometimes 
as  long  as,  or  longer  than  the  others ; it  is  placed  either  on  the  same  level  with  the 
anterior  toes,  or  raised  more  or  less  upon  the  back  of  the  tarsus.  The  anterior  toes  are 
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usually  elongated,  and  the  two  outer  are  often  united  together  for  a certain 
of  their  length. 

The  great  length 
of  the  legs  in  the 
majority  of  these 
birds  enables  them 
to  wado  with  great 
facility  in  shallow 
water  in  search  of 
the  fish  and  other 
aquaticanimolsupon 
which  they  feed ; 
hence  the  name 
of  Grallatores  or 
Waders  applied  to 
the  order.  In  many 
cases,  however,  this 

does  not  apply  ; for  the  legs  of  several  species  are  too  short  to  be  of  any  use  to  them  in 
wading ; whilst  other  species,  in  which  the  legs  are  much  elongated,  are  inhabitants 
of  dry  situations,  and  are  never  found  in  the  vicinity  of  water.  Some  species  run 
upon  the  surface  of  aquatic  plants,  and  others  swim  and  dive  with  greater  facility  than 
many  of  the  true  Natatorial  birds.  They  are  all  active  birds,  running  -with  great 
swiftness,  and  usually  possessing  great  power  of  flight. 

The  development  of  the  neck  keeps  pace  with  that  of  the  legs,  and  in  most  cases 
the  beak  also  is  of  considerable  length.  The  latter  organ  is  almost  always  longer  than 
the  head,  usually  of  an  elongated  conical  form,  sometimes  almost  cylindrical,  and 
occasionally  flattened  and  more  or  less  dilated.  The  tongue  is  fleshy  and  usually 
triangular. 

The  wings  are  well  developed,  often  of  great  size,  and  the  birds  are  almost  always 
powerful  fliers,  although  many  of  them,  when  disturbed,  appear  to  prefer  trusting  to 
their  long  legs  to  betaking  themselves  to  the  air.  The  plumage  is  soft,  and  bears 
1 certain  resemblance  to  that  of  the  Natatorial  birds,  but  the  feathers  are  generally 
furnished  with  a distinct  plumule. 

The  habits  of  these  birds  vary  considerably.  Most  of  them  inhabit  the  vicinity  of 
water  or  marshy  places,  where  they  wade  about  in  search  of  aquatic  animals,  or  -walk 
ipon  the  moist  ground  and  amongst  the  rank  herbage,  seeking  for  worms  and  insects. 
1 few  are  found  in  dry  situations,  but  their  food  is  of  much  the  same  nature  as  that 
)f  their  marsh-loving  brethren,  and  very  few  appear  to  take  any  considerable  portion 
>f  vegetable  nourishment. 

Divisions. — The  birds  of  this  order  may  all  be  referred  to  six  family  types.  In 
he  first  of  these,  the  Jtallid<e,  or  Rails,  the  bill  is  always  short,  rarely  longer  than  the 
jead,  strongly  compressed  and  wedge-shaped ; the  upper  mandible  usually  has  a groove 
>n  each  side,  near  the  middle  of  which  the  nostrils  are  situated.  The  latter  are 
>ervious — that  is  to  say,  they  open  through  the  bill.  The  ridge  of  the  bill  is  often 
ncre  or  less  expanded  at  the  base,  and  sometimes  forms  a large  plate,  covering  the 
forehead  (Fig.  142).  The  legs  arc  stout,  not  very  long,  sometimes  short;  but  the  toes 
ire  usually  of  great  length,  and  frequently  armed  with  very  long  claws.  The  wings 
ire  of  moderate  size,  and  in  some  genera  armed  with  spines  at  the  carpal  joint.  The 
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Fig.  142. — Head  of  Jacana  ( Parra  Jacann) 


neck  is  rather  short,  and  the  head  small,  oblong,  and  compressed.  The  body,  also 

is  much  compressed  in 
form,  and  the  tail  is  very 
short. 

The  throat  and  oeso- 
phagus are  of  moderate 
width,  and  there  is  no 
crop  ; the  stomach  forms 
a strong  gizzard,  and  the 
intestine  is  loDg,  and 
furnished  with  rather 
large  coeea. 

The  relations  of  these 
birds  are  somewhat  sin- 
gular. In  their  general 
form,  and  indeed  in  some 
points  of  their  internal  anatomy,  they  resemble  the  Gallinaceous  birds,  and  their  food 
also  partakes  of  the  same  nature ; whilst,  on  the  other  hand,  some  of  them  are 
furnished  with  membranous  lobes  on  the  toes.  Many  can  swim  with  ease,  and  a few 
actually  exceed  many  of  the  true  Natatorial  birds  in  the  facility  with  which  they  not 
only  move  upon  the  surface  of  the  water,  but  even  dive  into  its  depths.  They 
generally  live  amongst  the  sedges,  rushes,  and  other  plants  at  the  edges  of  water, 
and  some  also  in  corn-fields  ; but,  in  either  situation,  the  compressed  form  of  their 
bodies  is  peculiarly  adapted  to  allow  them  to  pass  with  ease  amongst  the  stems  of 
the  plants.  Their  elongated  toes  also  enable  them  to  support  themselves  upon  floating 
aquatic  plants. 

The  Itallidas  feed  principally  upon  worms,  mollusca,  and  insects ; but  many  also 
eat  a good  deal  of  vegetable  food,  such  as  blades  of  grass  and  seeds.  Some  of  them  are 
solitary,  others  more  or  less  gregarious  in  their  habits.  They  build  a large  nest  of 
dried  grasses  and  sedges,  placing  it  upon  the  ground  amongst  thick  herbage ; the  egg s 
vary  considerably  in  number,  and  the  young  are  able  to  run,  and  frequently  to  swim, 
as  soon  as  they  are  hatched. 

The  British  species  all  belong  to  that  section  of  the  family  which  constitutes  the 
family  Rallidse  of  Mr.  G.  It.  Gray.  They  have  the  beak  but  slightly  arched  towards 
the  tip,  the  wings  unarmed,  and  the  claws  of  moderate  length.  In  the  Gallinules 
( Gallinulince ),  or  Water-hens, the 
base  of  the  ridge  of  the  bill  is 
dilated  into  a soft,  oblong  plate, 
which  occupies  a greater  or  less 
extent  of  the  forehead.  These 
birds  are  especially  aquatic  in 
their  habits,  living  amongst  the 
reeds  and  sedges  of  the  banks  of 
rivers  and  lakes,  and  in  marshy 
places,  and  swimming  and  diving 
with  great  facility.  Their  food 
consists  of  insects,  worms,  and  mollusca,  with  a considerable  proportion  of  seeds, 
especially  those  of  the  Graminaceous  plants.  The  British  species  of  Gallinule  ( Gallinula 


Fig.  143. — Foot  of  the  Coot  ( Fulica  atra). 
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ekloropus)  is  about  twelve  or  thirteen  inches  in  length,  and  of  a dark  gray  colour, 
olive-brown  above ; the  hill  and  frontal  plate  are  yellow  and  red,  and  the  legs  green. 
The  name  of  Gallinule  applied  to  these  birds  alludes  to  the  close  resemh.ance  which 
they  present  to  small  hens 

when  running  about  upon  | 

the  ground.  The  Coots, 
of  which  one  species 
( Fulica  atrei)  is  also  found 
in  Britain,  are  very  simi- 
lar to  the  true  Gallinules 
in  their  habits,  but  are 
still  more  strikingly  adapted  for  an 
aquatic  life,  the  toes  being  bordered 
I with  broad  membranous  lobes  (Fig.  143), 
i which  give  the  feet  a considerable  simi- 
larity to  those  of  the  Grebes,  (see  page 
i 160).  From  this  circumstance  M.  Tem- 
: minck  arranged  the  Coots  and  Grebes  to- 
: gether  in  one  order,  to  which  he  gave  the  name  of  Pinnati- 

■ pedes.  These  are  the  only  species  of  the  Gallinulinse  that 
k occur  in  Britain,  and  they  remain  in  our  islands  all  the  year. 

There  are  numerous  exotic  species,  some  of  them 

■ considerably  larger  than  the  European  members  of  the 
.-group.  Amongst  these,  one  of  the  most  remarkable  is  the 
XNotornis  of  New  Zealand,  a bird  which  was  long  supposed 
’ to  be  extinct,  as  it  was  only  known,  like  the  Dinornis  of 
•.  those  islands,  by  the  occasional  occurrence  of  its  bones. 

It  has,  however,  been  taken  alive  within  the  last  few 
y years. 

The  true  Rails  ( Rallinee ) are  destitute  of  the  dilatation  of 
’ the  base  of  the  bill  which  is  characteristic  of  the  Gallinules. 

TThey  closely  resemble  the  Gallinules  in  their  habits,  but 
r remain  less  exclusively  in  the  neighbourhood  of  water  ; the 
: common  Crakes  {Crex),  of  which  four  species  are  found  in 
; Britain,  being  generally  inhabitants  of  corn-fields.  The 
fc  commonest  species  is  the  Corn  Crake  {Crex  pratensis)  whose 
-cry  of  crek,  crek,  is  familiar  to  most  country  people — 
i’llthough,  as  Mr.  Macgillivrav  observes,  its  appearance  is  so 
ittle  known  that  to  many  it  is  “ vox  et  preeterea  nihil.” 

The  common  Rail  {Rallus  aquaticus)  is  less  abundant  than 
•he  Corn  Crake  in  this  country ; it  is  found  in  damp 
neadows  and  marshes,  and  along  the  borders  of  streams, 
r where  it  seeks  its  food,  consisting  of  mixed  animal  and 
vegetable  matters.  The  Rail  remains  in  this  country  all 
the  year  round ; but  the  Crakes  generally  migrate,  arriving 
'in  April  and  May,  remaining  during  the  summer  for  the  purpose  of  breeding,  and 
'.caving  us  again  about  September.  They  all  form  a large  nest  of  grass  and  other 
lerbage,  and  the  young  are  able  to  run  about  the  moment  they  leave  the  egg. 


Fig.  144 — Foot  of  the.Tacana 
( Parra  Jacana). 
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In  n second  section  of  the  family — the  Palamedeida  of  Mr.  G.  It.  Gray — the  hill  ia 
considerably  arched  towards  the  tip  (Fig.  142),  the  wings  are  armed  with  spurs,  and 
the  claws  aro  very  long  and  acute  (Fig.  144).  These  birds  are  all  exotic,  and  resemble 
the  Rails  in  their  general  habits,  but  feed  much  more  generally  upon  vegetable  sub- 
stances ; the  great  length  of  the  toes,  in  most  species,  enables  them  to  run  with  great 
ease  upon  the  floating  leaves  of  aquatic  plants.  In  the  common  Jacana  ( Parra  Jaeana), 
which  inhabits  Brazil,  the  claw  of  tho  hind  toe  is  excessively  elongated  and  acute, 
from  which  circumstance  the  name  of  the  surgeon  has  been  applied  to  it.  The  base  of 
the  bill  is  furnished  with  a largo  free  dilated  plate  (Fig.  142),  which  stands  up  in  front 
of  the  forehead. 

In  the  genus  Palameclea  the  forehead  is  furnished  with  a singular  hornlike  process, 
and  the  wing  bears  two  spurs.  The  best  known  species,  P.  cornuta,  inhabits  the 
marshy  districts  of  Brazil  and  Guiana.  This  bird  is  larger  than  a goose,  and  of  a 
blackish  colour,  with  a red  patch  on  the  shoulder.  It  lives  in  pairs,  and  has  a very 
strong  voice,  which  may  be  heard  at  a great  distance.  The  Chaj a (Chauna  chavarin) 
is  another  nearly  allied  species,  which  has  a circle  of  moveable  feathers  on  the  occiput. 
This  is  also  an  inhabitant  of  Brazil,  where  it  is  frequently  brought  up  in  a domesti- 
cated condition  amongst  the  fowls  and  geese,  which,  as  it  is  exceedingly  courageous,  it 
is  said  to  protect  from  the  attacks  of  birds  of  prey.  A remarkable  peculiarity  exhibited 
by  this  bird  is  that  the  skin  is  separated  from  the  flesh  by  a considerable  interval,  occu- 
pied by  a loose  cellular  structure  which  is  filled  with  air,  so  that  the  skin  crackles  under 
the  finger.  The  same  arrangement  of  the  skin  occurs  in  some  Cormorants  and  Gannets. 

The  second  family  is  that  of  the  Scolopaddce,  or  Snipes,  in  which  the  bill  is  long, 
slender,  and  somewhat  cylindrical  (Fig.  145)  ; generally  obtuse,  flexible,  and  covered 


with  a soft  skin,  which  towards  the  extremity  is  often  abundantly  supplied  with  nerves. 
The  upper  mandible  is  longer  than  the  lower,  and  usually  grooved  on  each  side  ; in  the 
basal  portion  of  the  grooves  the  small  nostrils  are  situated.  The  tongue  is  elongated 
and  slender  ; the  oesophagus  narrow,  and  the  stomach  very  muscular. 


Fig.  145.— Head  of  the  common  Snipe  [Scolopax  gallinago ). 
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Fig.  146. — Foot  of  Lobipes  liyperboreus- 


The  legs  are  short,  and  tho  tibiae  are  generally  feathered  lower  down  than  in  the 
generality  of  Grallatorial  birds,  the  feathers  sometimes  extending  to  tho  bend  of  the 
foot.  The  toes,  especially  the  hinder  one,  are  much  shorter  than  in  the  preceding 
family,  and  frequently  more  or  less  connected  by  membrane ; in  some  cases  they  are 
surrounded  by  membranous  lobes. 

These  birds  are  always  of  small  size.  They  inhabit  marshy  places  and  the  margins  of 
rivers  and  brooks,  where  they  walk  about  in  search  of  their  food,  consisting  of  worms 
and  insects,  which  they  extract  from  the  mud  or  soft  ground  by  means  of  their  long 
bills.  They  are  exceedingly  numerous,  and  present  many  differences  in  form  and 
structure,  which  have  given  rise  to  the  formation  of  several  sub-families. 

The  Phalaropes  ( Phalaropince ) resemble  the  Coots  in  having  the  toes  bordered  with 
membranous  lobes  (Fig.  146),  and,  like  these,  were  included  by  Temminck  in  his  order 
of  Pinnatipecies.  As  might  be  expected  from  this 
conformation  of  the  feet,  the  Phalaropes  are  very 
aquatic  in  their  habits,  swimming  with  great  ease, 
and  being  often  met  with  amongst  floating  sea- 
weed at  a great  distance  from  land.  Their  move- 
ments, when  swimming,  are  very  elegant,  re- 
sembling those  of  the  Teal ; and  they  are  con- 
tinually dipping  their  bills  into  the  water  in  search  of  the  small  insects  and  Crustacea 
upon  which  they  feed.  Two  species  are  found  in  this  country,  but  only  as  winter 
visitors,  their  summer  residence  and  breeding  station  being  on  the  shores  of  the  Arctic 
regions. 

The  Scolopacince,  or  true  Snipes,  have  a very  long,  straight,  flexible  bill,  which  is 
much  compressed  through  the  greater  part  of  its  length,  but  is  slightly  enlarged  at  the 
extremity,  where  its  soft  skin  is  furnished  with  numerous  nerves  ; the  tarsi  are  short, 
the  hinder  toe  very  small  and  elevated,  the  anterior  long  and  slender. 

These  birds  are  found  in  sequestered  marshy  situations,  where  they  may  be  seen 
poking  their  delicate  and  sensitive  bills  into  the  mud  in  search  of  the  worms  and  larvae 
which  constitute  their  food.  Several  species  are  found  in  this  country,  but  only  as 
winter  visitors,  their  breeding-grounds  being  situated  far  to  the  north,  although  a few 
appear  to  remain  with  us  during  the  summer.  They  usually  make  their  nests  in  slight 
hollows,  lined  with  fragments  of  grass  and  sedge,  and  lay  four  eggs.  Although  these 
birds  are  of  small  size,  their  flesh  is  regarded  as  a great  delicacy,  and  they  generally 
attract  a good  deal  of  the  sportsman’s  attention.  The  largest  British  species  is  the 
Woodcock  ( Scolopax  ritsticola),  which  measures  about  fourteen  inches  in  length. 

Of  the  foreign  species,  those  of  the  genus  Rhynchcea  are  remarkable  for  the  brilliancy 
of  their  colours  and  for  the  ocellated  spots  upon  the  quills  of  their  wings  and  tails. 
There  are  several  species,  found  at  the  Cape  of  Good  Hope,  in  India,  Madagascar,  and 
Australia. 

The  TringiruB,  including  the  Sandpipers  and  numerous  allied  birds,  differ  from  the 
Snipes  principally  in  the  greater  length  of  their  legs.  The  hill  is  long,  slender,  grooved 
throughout,  sometimes  straight,  sometimes  curved  either  upwards  or  downwards.  The 
hinder  toe  is  very  small  and  elevated  on  the  back  of  the  tarsus,  or  sometimes  entirely 
wanting,  and  the  anterior  toes  are  usually  slightly  webbed  at  the  base.  Many  of  the 
Sandpipers  present  a good  deal  of  resemblance  to  the  Snipes  in  their  appearance ; and, 
like  these,  they  are  generally  found  in  the  neighbourhood  of  water — some  of  them  even 
•wimming  with  facility.  They  collect  in  flocks  during  the  winter,  seeking  for  their 
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food,  which  consists  principally  of  worms,  insects,  and  mollusca,  by  inserting  their  long 
bills  into  the  mud  or  soft  ground  of  the  shore.  In  the  winter  they  not  unfrequently 
visit  tho  sea-coast.  They  run  and  fly  rapidly,  and  most  of  them  produce  a shrill  and 
loud  cry.  They  are  migratory  birds,  visiting  this  country  in  the  autumn  and  winter, 
and  retiring  to  the  high  northern  latitudes  to  breed  during  the  summer ; some 
appear  only  to  pay  us  a passing  visit  in  their  vernal  and  autumnal  journeys,  between 
their  summer  and  winter  residences.  Nevertheless,  great  numbers  of  many  species 
reside  permanently  and  breed  in  our  islands ; in  fact,  some  individuals  of  almost  all 
the  species  pass  the  summer  here. 

The  Curlew  ( Numemus  arquata),  distinguished  by  its  curious  curved  bill  (Fig.  147), 
does  not  appear  to  migrate  at  all,  except  from  the  sea-coast,  where  it  passes  the  winter 
season,  to  high  grounds,  such  as  moors,  &c.,  where  it  forms  its  nest  and  rears  its 


Fig.  147. — Head  of  the  Curlew  ( Numenius  arquata). 


young.  The  Curlews,  like  the  other  birds  of  this  sub-family,  lay  their  eggs  in  small 
hollows  lined  with  fragments  of  heath,  grasses,  and  other  vegetable  matters.  These 
birds  also  exhibit  a considerable  degree  of  ingenuity  in  leading  intruders  away  from 
their  nests  and  young.  They  will  feign  themselves  severely  wounded  and  scarcely 
able  to  run,  or  broken-winged  and  exhausting  their  strength  in  vain  efforts  to  rise  from 
the  gTound,  thus  inducing  the  pursuer  to  hope  that  the  prize  cannot  escape  him ; 
but  when  the  wily  bird  has  led  him  to  a sufficient  distance  from  the  objects  of  her 
anxious  affection,  she  will  rise  into  the  air  -with  apparent  exultation,  and  fly  back  to 
the  spot  whence  she  came. 

Perhaps  the  most  remarkable  bird  belonging  to  the  present  group  is  the  Ruff  (Philo- 
machus  pugnax),  a small  bird  of  about  ten  or  twelve  inches  in  length,  which  was 
formerly  very  abundant  in  this  country,  but  now  occurs  in  comparatively  small 
numbers.  The  most  striking  peculiarities  of  this  bird,  which  is  the  only  species  of  its 
genus,  are  expressed  in  its  names — the  English  name  being  applied  to  it  in  allusion  to 
a large  ruff  of  feathers  which  is  attached  to  the  head  and  neck  of  the  male  during  the 
breeding  season ; whilst  its  more  learned  appellations  refer  to  the  great  pugnacity  dis- 
played by  the  males  at  that  period.  This  pugnacity  is  very  opposite  to  the  general 
disposition  of  the  Grallatorial  birds,  as  is  also  the  practice  of  polygamy  in  which  the 
Ruff  indulges,  and  which  is  indeed  the  cause  of  the  continual  fighting  that  goes  on 
during  the  breeding  season.  “ Their  actions  in  fighting,"  according  to  Montagu,  “ are 
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very  similar  to  those  of  a game  cock  ; tho  head  is  lowered  and  the  beak  held  in  a hori- 
zontal direction ; the  ruff,  and  indeed  every  feather,  more  or  less  distended,  the  former 
sweeping  the  ground  as  a shield  to  defend  the  more  tender  parts  ; the  auricles  erected, 
and  the  tail  partly  spread, — upon  the  whole  assuming  a most  ferocious  aspect.  When 
either  could  obtain  a firm  hold  with  the  bill,  a leap  succeeded,  accompanied  by  a 
stroke  of  the  wing ; but  they  rarely  injured  each  other.”  These  birds . (with  the 
females,  called  Reeves ) are  taken  alive  in  the  fenny  districts  of  England,  and  fattened 
upon  bread  and  milk  or  boiled  wheat  before  being  sent  to  market,  where  they  fetch 
from  thirty  shillings  to  two  guineas,  or  more,  per  dozen.  They  are  also  imported  into 
Loudon  from  Holland  ; and  Mr.  Thompson,  of  Belfast,  mentions  a case  in  which  out  of 
two  or  three  hundred  of  these  birds  which  were  put  on  board  a steamer  at  Rotterdam  in 
a large  basket,  only  about  one-half  arrived  alive  in  the  Thames,  the  remainder  having 
fallen  in  the  incessant  battle  which  was  going  on  throughout  the  voyage.  In  the 
Lincolnshire  fens  the  Ruffs  are  taken  by  means  of  nets,  into  which  they  are  decoyed  by 
stuffed  skins,  which  the  fowler  places  there,  and  which  are  often  so  arranged  that  they 
can  be  made  to  leap  up  by  pulling  a string.  At  the  time  Montagu  wrote,  however 
(1813),  the  number  of  these  birds  was  so  small  as  hardly  to  remunerate  the  fowlers  for 
the  trouble  and  expense  of  their  capture.  Another  species,  which  is  occasionally  taken 
and  fattened  with  the  Ruffs,  is  the  Godwit  ( Limosa  melanura),  which  is  a much  larger 
bird  than  the  Ruff,  being  from  sixteen  to  seventeen  inches  in  length.  It  is  not,  how- 
ever, so  highly  esteemed  for  the  table. 

The  last  sub-family  is  that  of  the  Totaninee,  to  which  Mr.  Macgillivray  gives  the 
English  name  of  Tatlers.  In  these  birds  the  bill  is  very  long,  slender,  compressed  and 
j acute ; the  legs  are  also  very  long  and  slender,  and  the  toes  of  moderate  length,  webbed 
at  the  base,  the  fourth  very  small  or  entirely  wanting. 

The  Totaninee  are  genuine  wading-birds,  which  always  frequent  the  water’s  edge, 
and  generally  seek  their  food  in  the  water,  although  they  occasionally  imitate  the 
birds  of  the  preceding  sub-families  in  their  practice  of  pushing  the  bill  into  the  sand 
or  mud  of  the  brink.  Some  of  them  also  take  to  the  water  and  swim  without  hesita- 

• tion,  although  the  structure  of  their  feet  does  not  appear  very  well  adapted  for  such  a 
■ purpose.  They  are  found  not  only  upon  the  banks  of  rivers  and  lakes,  and  in  the 
: marshy  grounds  in  their  vicinity,  but  also  frequently  upon  the  sea-shore ; and  in  the 
•»  winter  they  generally  collect  into  small  bands  and  frequent  the  neighbourhood  of  the 

• sea,  and  especially  the  estuaries  of  rivers.  Their  food  consists  of  Insects,  Mollusca, 

( Crustacea,  Worms,  and  other  aquatic  animals.  They  run  and  fly  swiftly,  and  emit 

loud  and  shrill  cries.  Most  of  the  species  perform  migrations  of  greater  or  less 
extent ; the  British  species  being  generally  winter  visitors,  and  breeding  in  regions  far 
: to  the  north,  although  some  of  them  generally  remain  during  the  summer,  and  one  or 
two  appear  to  be  permanent  residents. 

Of  the  British  species  the  Stilt  ( ffimantopus  melanopterus,  Fig.  14S)  is  remarkable 

• for  the  great  length  of  its  legs.  The  habits  of  this  bird  are  but  little  known,  but 
\ Mr.  Gould,  in  describing  a species  found  in  Australia,  says  that  although  the  extreme 
!•  length  of  the  legs,  as  compared  with  the  small  size  of  the  body,  would  seem  incom- 
j patible  with  easy  carriage  and  graceful  deportment,  this  in  reality  is  not  the  case,  for 
I he  never  saw  a bird  which  combined  more  grace  of  movement  and  elegance  of 
' appearance.  They  associated  in  small  flocks  of  from  six  to  twenty  in  number,  and 

their  picturesque  appearance  as  they  ran  along  the  margin,  and  waded  knee-deep  in  the 
i shallows  of  the  stream,  added  greatly  to  the  beauty  of  the  scene.  They  were  feeding 
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on  insects  and  small  snails.  The  habits  of  an  American  species,  Himantupus  nigricollis , are 

described  by  Wilson,  and  appear  to  be  very 
similar,  except  that  the  birds  frequent  the 
pools  of  the  salt  marshes  rather  than  rivers. 
During  the  breeding  season  they  form  small 
associations,  consisting  of  six  or  eight  pairs, 
which  build  their  nests  within  a few  yards  of 
each  other.  The  nests  consist  at  first  of  a small 
quantity  of  grass,  just  sufficient  to  keep  the  eggs 
from  the  wet  ground ; but  as  they  continue 
sitting  they  add  to  the  materials  of  the  nest,  so 
as  to  raise  it  by  degrees,  probably  in  dread  of  a 
sudden  rise  in  the  water. 

The  Avocet  {Recurvirostra  avocetta,  Fig.  149), 
which  is  also  a British  species,  has  the  bill 
gently  curved  upwards,  giving  it  a very  singular 
appearance.  The  Avocet  is  a good-sized  bird, 
measuring  about  eighteen  inches  in  length,  and 

Fig.  148.— Stilt  (Himantopusmelanopteriu).  its  plumage  is  handsomely  variegated  with  black 

and  white.  The  feet  are  much  more  deeply 
webbed  than  in  the  generality  of  these  birds  ; but  this  palmation  appears  only  to  be  in- 
tended to  give  the  bird  additional  support  when  walking  upon  the  mud,  as  Mr.  Yarrell 
states  that  it  never  attempts  to  paddle  or  swim  when  out  of  its  depth,  but  allows  itself  to 
float  along  motionless.  Wilson,  however,  states  that  the  American  species  ( R . 


Fig.  149. — Head  of  the  Avocet  ( Recurvirostra  avocetta). 


Americana ),  like  the  American  Stilt,  occasionally  swims  for  a few  feet  when  it  happens 
to  get  beyond  its  depth  in  wading.  The  Avocet  is  now  a rare  bird  in  England,  hut 
was  formerly  tolerably  abundant  in  the  fenny  districts.  In  searching  for  food,  the 
object  of  the  peculiar  form  of  the  bill  becomes  apparent ; it  moves  its  head  from  side 
to  side,  passing  the  bill  through  the  soft  mud  with  a scooping  motion,  whence  the 
name  of  Scooper  sometimes  applied  to  it.  Mr.  Audubon  states,  that  the  American 
species  pursues  insects  on  the  surface  of  the  water,  and,  on  reaching  them,  suddenly 
seizes  them  by  thrusting  the  lower  mandible  below  them.  In  this  scooping  action  of 
the  bill  the  Avocets  resemble  the  Spoonbills  belonging  to  the  following  family. 

In  this  family,  that  of  the  Ardeidcz,  or  Herons,  we  find  the  most  typical  species  of 
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the  order — stately  birds,  which  stalk  majestically  along,  and  ofton  stand  sedately 
watching  for  their  prey.  The  legs  aro  long  and  slender,  with  a largo  portion  of  the 
tibise  naked ; the  tarsi  aro  usually  scutellated,  and  the  hind  toe  is  of  large  size,  and 
placed  ou  the  same  level  as  the  anterior  toes.  The  bill  is  large,  strong,  and  usually 
conical ; the  oesophagus  is  wide,  and  the  stomach  large,  furnished  with  a thin  muscular 
coat  and  a soft  epithelium,  indicating  a very  different  description  of  food  from  that 
which  forms  the  diet  of  the  birds  to  which  we  have  previously  referred.  The  wings 
are  very  large  and  powerful,  but  the  flight  of  the  birds  is  generally  slow.  They 
frequent  the  margins  of  water,  feeding  upon  aquatic  animals  of  all  kinds  ; but  fish  and 
frogs  constitute  a considerable  portion  of  the  nourishment  of  the  larger  species.  They 
are  generally  migratory  in  their  habits,  and  often  perform  very  long  journeys. 

Of  the  sub-families  into  which  this  great  family  is  divided,  the  Spoonbills  ( Plataleinee ) 
are  distinguished  by  the  very  singular 
form  of  their  bills,  which  are  flattened, 
gradually  narrowed  from  the  base  to  a 
little  beyond  the  middle,  and  expanded 
at  the  extremity  into  a flat  oval  disc. 

The  toes  are  connected  by  membranes 
at  the  base.  The  common  White 

• Spoonbill  ( Platnlm  leucorodia,  Fig.  150), 
which  is  about  thirty  or  thirty-two 

: inches  in  length,  is  generally  distributed 
over  the  continent  of  Europe,  but  is  a 
r rare  bird  in  England.  It  is  also  found 
i in  Africa,  according  to  Mr.  Yarrell,  as 
■ far  south  as  the  Cape  of  Good  Hope  ; 

: and  Colonel  Sykes  brought  specimens 
f from  India,  which,  although  larger 

• than  the  European  bird,  agreed  with  it 
a exactly  in  all  other  particulars.  It  is 
a migratory  in  its  habits,  retreating  to 
t the  South  of  Europe  and  North  Africa 
d during  the  winter,  and  advancing  far 
tto  the  north  during  the  summer  to 
I breed.  One  of  its  favourite  summer 

-residences,  however,  is  Holland,  where  it  occurs  in  great  numbers.  Its  food  consists 
« of  small  fishes,  Mollusca,  Worms,  and  Insects.  A beautiful  species,  the  Roseate 
'Spoonbill  ( Platalea  Aj'ja ) is  found  in  all  parts  of  South  America  ; its  plumage  is  of  a 
beautiful  rose  colour,  with  the  wings  of  a rich  carmine. 

From  the  Spoonbills  we  pass  readily  to  the  Ibises  {Tantalince) , in  which  the  bill  is 
.-gently  curved  downwards  (Fig.  151)  like  that  of  the  Curlew.  In  their  general  strue- 
i sure  and  habits  they  closely  resemble  the  Spoonbills,  frequenting  the  margins  of  water 
' and  feeding  principally  upon  Worms  and  Mollusca.  The  only  species  found  in  Britain 
•is  the  Glossy  Ibis  {Ibis  falcinellus)  which  is  about  two  feet  long,  of  a fine  reddish-brown 
t beneath  and  dark  green  above,  with  the  whole  of  the  plumage  beautifully  silky  and 
t glossed  with  purplish-bronze.  This  bird  occurs  commonly  in  the  south  of  Europe,  and 
i.also  in  India,  Egypt,  Siberia,  and  many  of  the  intervening  regions.  It  is  supposed  to 
•be  the  Black  Ibis  of  the  ancients.  This,  and  a White  species  {Ibis  religiosa , Fig.  152), 


Fig.  150. — Spoonbill  ( Platalea  leucorodia). 
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which  also  occurs  abundantly  in  Egypt,  were  regarded  witli  great  veneration  by  the 
ancient  Egyptians,  who  kept  them  in  their  temples,  and  embalmed  them  after  their 
death.  Various  reasons  have  been  given  for  this  custom,  some  saying  that  the  Ibis 


Fig.  151. — Head  o the  Glossy  Ibis  [Ibis  falcinellus). 

destroyed  the  noxious  Serpents  which  were  so  numerous  in  that  country  ; others  that 
there  was  supposed  to  be  some  analogy  between  the  plumage  of  the  bird  and  one  of  the 
phases  of  the  moon  ; whilst  a third  opinion  is  that  the  birds  were  regarded  with  favour 
because,  their  annual  migration  into  Egypt  taking  place  at  the  period  of  the  rising  of 
the  Nile,  they  were  considered  as  the  harbingers  of  that  phenomenon. 

The  plumage  of  the  Sacred  Ibis  (Fig.  152)  is  of  a pure  white  colour,  with  the 
exception  of  the  tips  of  the  wings,  which  are  black.  The  head  and  neck  are  naked  and 

black,  and  the  bill  and  feet  are  of  the  same  colour. 
One  of  the  most  beautiful  species  is  the  Scarlet 
Ibis  ( Ibis  rubra),  which  is  found  in  almost  all  the 
warmer  parts  of  America.  It  is  entirely  of  a fine  j 
scarlet  colour,  with  the  exception  of  the  extremi- 
ties of  the  four  outer  quill-feathers  in  the  wings, 
which  are  of  a deep  steel  blue.  On  the  Amazon 
this  bird,  with  the  Roseate  Spoonbill,  is  said  to  | 
present  a most  charming  appearance.  Most  of  the 
birds  of  this  group  perform  migrations  of  greater 
or  less  extent.  ^ \ 

The  Storks  ( Ciconincc ) have  the  bill  stout,  coni- 
cal, compressed,  and  pointed,  with  the  nostrils 
placed  near  the  base,  without  a groove  ; the  gape 
does  not  extend  under  the  eyes.  The  tarsi  are 
reticulated,  the  toes  rather  short  and  stout,  and  united  at  the  base  by  a considerable 
membrane  ; the  claw  of  the  middle  toes  is  not  denticulated.  In  the  common  Storks,  of 
which  two  species  ( Ciconia  alba  and  nigra ) are  found  in  this  country,  the  bill  is  straight 
and  pointed ; but  in  the  Jabirus  ( Mycteria ) it  is  turned  up  at  the  tip,  and  in  the  Open- 
bills  ( Anastomus ) the  two  mandibles  are  in  contact  at  the  base  and  apex,  but  from 
their  being  slightly  curved  in  opposite  directions,  have  a considerable  space  between 
them  in  the  middle. 

The  Storks  are  all  large  birds,  which  chiefly  inhabit  the  warmer  regions  of  the 
earth,  where  they  frequent  marshy  places,  feeding  upon  Reptiles,  Batrachians,  Fishes, 
and  other  small  animals,  not  excluding  small  quadrupeds  and  birds.  Many  of  them 
devour  indiscriminately  almost  any  thing  that  comes  in  their  way,  including  garbage 
of  aU  kinds ; hence,  like  the  Vultures  and  other  carrion-eating  animals,  they  are 

; B 


Fig.  152. — Sacred  Ibis  ( Ibisreligiosa ). 
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regarded  with  great  favour  by  the  inhabitants  of  warm  climates.  Several  species  ! 
perform  long  migrations,  visiting  temperate  and  cold  climates  during  the  summer ; 
but  the  majority  appear  to  be  permanently  residont  in  warm  countries. 

The  British  species  are,  of  course,  migratory  in  their  habits,  and,  in  fact,  must  be 
regarded  only  as  occasional  visitors  to  our  shores  ; but  in  Holland  and  Germany  they 
are  tolerably  abundant.  The  best  known  species  is  the  White  Stork  ( Ciconia  alba), 
which  is  about  three  feet  and  a half  in  length,  and  is  of  a white  colour,  with  the 
quills  and  coverts  of  the  wings  black,  and  the  bill  and  feet  red.  These  birds  visit  the 
central  parts  of  Europe  in  the  spring,  and  remain  there  during  the  summer,  departing 
usually  in  the  month  of  October  for  their  winter  quarters  in  Asia  and  Africa.  Their 
services  in  the  countries  frequented  by  them,  in  the  destruction  of  vermin  of  all  kinds, 
preventing  their  being  the  objects  of  any  molestation,  they  are  generally  very  fearless 
of  man,  and  frequently  build  their  nests  on  the  tops  of  the  buildings  in  the  veiy 
centres  of  towns  ; indeed,  in  many  places,  the  inhabitants  place  wooden  boxes  or 
frames  on  the  tops  of  their  houses  to  induce  the  Storks  to  build  there  ; and  the  man 
whose  house  is  selected  by  a Stork  for  this  purpose,  always  considers  himself  particu- 
larly fortunate.  They  return  annually  to  breed  in  the  same  place,  and  are  said  to 
: manifest  great  delight  on  again  taking  possession  of  their  deserted  home. 

The  nest  is  formed  of  a mass  of  sticks  and  other  coarse  materials,  in  which  the 
bird  lays  three  or  four  eggs,  which  are  hatched  in  about  a month,  and  the  young  are 
then  attended  with  great  care  by  both  parents,  who  feed  them  by  inserting  their  bills 
into  the  mouth  of  the  young  bird,  and  disgorging  some  of  the  half-digested  food  from 
their  own  stomachs.  The  old  birds  manifest  the  greatest  attachment  to  their  young, 
which  has  rendered  them  objects  of  admiration  in  all  ages.  A most  remarkable 
instance  of  this  occurred  in  the  conflagration  of  Delft,  where  a female  Stork  was  j 
observed,  after  repeated  attempts  to  carry  off  her  young,  to  prefer  remaining  with  them 
. to  perish,  rather  than  leave  them  to  their  fate.  They  are  also  generally  regarded  as 
patterns  of  conjugal  fidelity ; but  Professor  Schinz  relates  a singular  anecdote,  which, 

. if  true,  shows  that  this  rule  is  liable  to  exceptions.  He  says  that  a pair  of  Storks  had 
bred  happily  for  several  years  in  a village  of  Switzerland,  but  that  on  one  occasion, 

- soon  after  their  return  to  their  old  quarters,  it  was  observed  that  as  soon  as  the  male 
t had  left  the  nest  to  seek  his  food,  a younger  male  always  advanced  to  make  his  court 
t to  the  female  which  remained  in  the  nest.  At  first,  the  lady  received  the  advances  of 
i her  young  suitor  with  great  disdain  ; but,  as  he  did  not  allow  himself  to  be  frightened 
i away  by  this  behaviour,  but  always  presented  himself  as  soon  as  her  rightful  lord  had 
t taken  his  departure,  his  advances  were  gradually  received  with  more  and  more  favour, 
whilst  the  unfortunate  husband  was  treated  with  a proportional  degree  of  unkindness. 

1 At  length,  one  day,  when  the  male  had  gone  in  search  of  food  to  a neighbouring 
• meadow,  his  faithless  spouse  flew  after  him  with  her  new  lover,  and  both  attacking 
h him  with  their  sharp  bills  soon  laid  him  dead  on  the  ground.  The  pair  then  returned 
» and  took  possession  of  the  nest. 

Amongst  the  most  remarkable  of  the  Ciconinae  are  the  Adjutants,  or  Gigantic 
1 Cranes,  of  which  one  species,  the  Leptoptilus  argala,  which  inhabits  India  and  the 
Indian  islands,  often  stands  as  much  as  five  feet  m height,  and  measures  seven  feet 
and  a-half  from  the  extremity  of  the  bill  to  that  of  the  toes.  This  gigantic  bird  has  a 
large,  slightly  bent  bill ; the  head  and  neck  are  nearly  bare,  and  in  front  of  the  neck 
is  a large  pouch,  which  hangs  down  like  a dewlap,  and  is  capable  of  being  inflated. 

1 Ita  voracity  is  extreme ; it  devours  everything  that  comes  in  its  way,  and  swallows  a 
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rabbit,  a cat,  or  even  a kg  of  mutton,  at  one  mouthful ; and  as,  from  its  services  as  a 
scavenger,  its  presenco  is  encouraged  in  the  towns,  and  it  is  even  sometimes  domesticated, 

great  care  is  necessary  to  keep  provisions  out  of  it* 
way,  as  otherwise  they  would  quickly  disappear. 
In  a wild  state,  they  live  in  companies,  generally 
irequenting  the  mouths  of  rivers,  where,  at  a distance 
they  look  not  unlike  a party  of  men  engaged  in 
picking  up  shell-fish  on  the  beach.  A rather  smaller 
species,  the  Leptoptilun  marabou  (Fig.  163),  is  found  in 
the  tropical  portions  of  Africa,  where  it  frequents  the 
vicinity  of  the  negro  villages,  and  assists  the  Vultures 
in  their  filthy  avocation  of  clearing  away  garbage. 
This  bird  is  still  more  singular  in  its  ugliness  than  the 
Indian  species ; but  it  is  from  it  that  the  beautiful 
plumes  known  as  Marabout  feathers  are  obtained. 
These  feathers  grow  under  the  wings. 

The  Jabirus  (. Mycteria ) aie  but  little  inferior  in  size 
to  the  Adjutants,  which  they  doubtless  resemble  in 
their  mode  of  life.  One  species,  which  has  the  head 
and  neck  bare,  is  found  in  South  America ; those  of 
the  old  world  have  those  parts  of  the  body  clothed 
with  feathers.  The  Open-bills  {Anaslomus)  are  about 
the  size  of  the  common  Stork : they  inhabit  the 
Fig.  153.— African  Adjutant  warmer  regions  of  Asia  and  Africa.  A species  found 

(Leptoptilus  marabou).  Cape,  the  Ana&tomus  lamelliger,  which  is  of  a 

brown  tint,  with  a purplish  metallic  gloss,  is  remarkable  for  having  the  tips  of  the 
stalks  of  nearly  all  the  feathers  terminated  by  a shining  black  homy  disc  of  an 
oblong  form. 

The  true  Herons  (. Ardeince ),  with  which  we  close  our  account  of  this  family,  present 
a great  resemblance  to  the  Storks  in  their  general  form,  but  are  distinguished  by  the 


Fig.  154. — Head  of  the  Night  Heron  ( Nycticorax  Gardeni). 

following  characters  : — The  bill  is  usually  of  a conical  form,  and  nearly  as  stout  as  in 
the  common  Storks  ; but  the  nostrils  are  situated  in  pits  on  the  sides  of  the  upper 
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mandible,  and  from  this  a furrow  runs  to  a greater  or  less  distance  forwards,  some- 
times nearly  reaching  the  extremity  of  the  bill.  The  gape  opens  as  far  as  the  eyes, 
which  are  surrounded  by  a naked  skin.  The  tarsi  are  scutellated  ; the  toes  rather  long 
and  slender,  and  less  united  by  membrane  than  those  of  the  Storks  ; the  inner  margin 
of  the  claw  of  the  middle  toe  is  denticulated. 

The  Herons  in  general  are  smaller  than  the  Storks,  and  some  of  them  are  very 
small.  They  are  solitary  in  their  habits,  frequenting  the  margins  of  lakes  and  rivers, 
or  marshy  places,  in  which  there  are  numerous  pools  of  water,  wading  into  the 
shallows  in  search  of  their  prey,  which  consists  principally  of  fish,  and  often  standing 
motionless  for  a long  time,  watching  until  some  fish  passes  within  their  reach,  when 
they  suddenly  dart  out  the  neck  with  greet  rapidity,  seize  their  prey  with  their  strong 
bills,  and  generally  swallow  it  at  once.  Occasionally,  either  by  design  or  accident, 
they  transfix  the  fish  with  one  of  the  mandibles  ; and  Mr.  Yarrell  has  given  an  account 
of  a case  in  which  a Heron  struck  its  beak  through  the  head  of  an  eel,  piercing  both  eyes, 
when  the  eel,  finding  itself  unable  to  escape,  coiled  itself  round  the  neck  of  the  Heron 
so  tightly  as  to  prevent  the  bird  from  breathing,  and  they  were  both  found  dead  in  this 
- situation.  They  walk  gravely,  and  with  a certain  amount  of  elegance,  and  possess 
. great  power  of  flight,  although  they  rarely  fly  very  fast.  At  the  breeding  season  they 
. usually  quit  their  customary  solitude,  and  collect  into  communities  of  variable  number. 
Their  nests  are  broad  and  flat,  formed  of  sticks,  twigs,  and  similar  materials,  and 
p placed  sometimes  on  the  ground  and  sometimes  on  trees.  At  this  period  they  also 
. frequently  leave  the  sequestered  spots  in  which  they  pass  the  greater  part  of  their 
time,  and  approach  nearer  to  the  habitations  of  man,  often  building  their  nests  in  the 
! large  trees  surrounding  some  old  mansion.  Most  of  these  birds  are  migratory,  and  the 
[ majority  of  the  species  recorded  as  British  only  visit 
us  in  the  summer,  and  several  of  them  must  be  re- 
garded as  mere  occasional  visitors.  Some,  however, 
r remain  with  us  all  the  year  round. 

The  commonest  species,  at  all  events  in  this 
country,  is  the  Gray  or  Crested  Heron  ( Ardea 
einerea,  Fig.  loo),  a large  bird  upwards  of  three 
•feet  in  length,  of  a bluish-gray  tint  above,  white 
beneath,  and  furnished  with  a black  crest  at- 
•-tached  to  the  back  of  the  head.  This  bird  is  very  com- 
mon in  all  parts  of  this  countiy,  inhabiting  the  lakes, 
t rivers,  and  inland  morasses  during  the  summer,  and 
b usually  betaking  itself  to  the  estuaries  and  sea-coasts 
J in  the  winter.  It  is  generally  an  indolent  bird,  com- 
tmonly  taking  its  prey  by  standing  in  the  water  until 
j some  fish  passes  close  enough  to  it  to  be  seized  by 
P darting  out  the  head.  It  also  feeds  upon  Frogs,  Newts, 
if-' Crustacea,  and  Insects,  and  occasionally  upon  small 
> lirds  and  quadrupeds.  It  always  swallows  its  prey 
^entire.  It  often  feeds  at  night,  as  is  also  the  case 
« with  many  of  the  other  species,  and  the  Night  Herons 
(Nycticorax,  Fig.  154)  have  received  their  name  from 

its  being  supposed  that  they  possessed  this  habit  more  decidedly  than  the  rest  of  the 
’ jroup. 


Fiff.  155. 

Gray  Heron  ( Ardea  einerea). 
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The  Bitterns  ( Botaurun ),  of  which  three  species  have  occurred  in  England,  also 
belong  to  this  group.  The  common  Bittern  [Botaurus  stellaris,  Fig.  156),  which  is  one 

of  the  largest  of  the  genus,  measures  about  thirty 
inches  in  length.  It  was  formerly  abundant  in  this 
country ; but  since  the  drainage  of  many  of  the 
marshy  districts,  it  has  become  less  common,  and  is 
now  rather  rare.  It  feeds  at  night,  and  during  the 
day  generally  conceals  itself  amongst  the  rushes, 
sedges,  and  reeds  which  border  the  marsh-pools ; and 
here  it  also  makes  its  nest,  composed  of  sticks.  The 
eggs  are  four  or  five  in  number,  and  the  young  con- 
tinue in  the  nest  until  fledged.  The  food  of  the  Bit- 
tern is  similar  to  that  of  the  other  Ardeinas,  and  it 
seems  to  be  rather  voracious,  as  entire  Water  Rails 
have  been  found  in  the  stomachs  of  these  birds;  and 
Mr.  Yarrell  states  that  the  stomach  of  one  examined 
by  him  contained  thebonesof  a good-sized  Pike.  When 
alarmed,  the  Bittern  emits  a sharp,  harsh  cry  ; but  in 
the  spring,  and  during  the  breeding  season,  itproduces 
a loud  bellowing  sound,  to  which  the  name  of  booming 
The  most  extraordinary  stories  have  been  told  of  this  sound,  and  the 


Fig.  1 50. 

Bittern  ( Botaurm  slellarvs). 


has  been  given. 

mode  in  which  it  is  produced  ; according  to  some  ancient  authors,  the  Bittern  puts  its 
bill  into  the  soft  ground  of  the  marsh,  and  then  produces  its  bellowing,  which  is  said  by 
them  to  shake  the  ground  for  a considerable  distance.  This  bird  wanders  pretty  generally 
over  the  whole  eastern  hemisphere,  being  found  in  summer  in  the  north  of  Europe  and 
Siberia,  and  at  other  seasons  in  the  mild  regions  bordering  the  Mediterranean,  in 
India,  China,  and  even  in  South  Africa.  Other  species  are  found  in  different  parts  of 
the  world. 

Two  other  remarkable  exotic  birds  belonging  to  this  sub-family  deserve  to  be  noticed 
here.  One  of  these  is  the  Boat-bill  ( Cancroma  cochlearia ),  a bird  about  the  size  of  a 
fowl,  which  is  pretty  generally  distributed  in  South  America.  It  receives  its  name 
from  the  peculiar  form  of  the  bill,  which,  by  some  observers,  is  compared  to  a boat 
turned  keel-upwards,  and  by  others  to  the  bowls  of  two  spoons  placed  with  their 
concave  sides  together.  The  upper  mandible  is  terminated  by  a strong  hook.  The 
legs  of  this  bird  are  rather  shorter  than  those  of  the  other  members  of  this  group,  and 
it  is  said  to  perch  upon  the  branches  of  trees  overhanging  the  creeks  and  rivers,  so  as 
to  dash  down  upon  the  fish  as  they  pass  beneath  it.  It  appears,  however,  that 
the  French  colonists  in  Guiana  give  it  the  name  of  Crabier,  believing  that  it  feeds 
on  crabs. 

The  other  is  a very  singular  bird,  from  the  White  J^ile,  described  by  Mr.  Gould 
under  the  name  of  Baleeniceps  Bex.  It  resembles  Cancroma  in  the  form  of  the  bill, 
which  is  excessively  robust ; but  the  legs  are  much  longer,  and  the  bird  is  very 
much  larger,  measuring  no  less  than  fifty-two  inches  from  the  tip  of  the  bill  to  the 
extremity  of  the  tail.  This  gigantic  bird  appears  in  some  respects  to  be  allied  to 
Cancroma , and  is  placed  by  Mr.  G.  R.  Gray  with  that  genus  in  the  sub-family  Ardeina. ; 
in  some  of  its  characters,  however,  such  as  the  reticulation  of  the  tarsi,  and  the  absence 
of  denticulations  on  the  middle  claw,  it  resembles  the  Storks  ; whilst  Mr.  Gould  regards 
it  as  more  nearly  allied  to  the  Pelicans. 
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ITie  next  family  is  that  of  the  Churadriida , or  Plovers,  in  which  the  bill  is  gcne- 
. . about  iho  length  of  the  head,  or  rather  shorter,  usually  nearly  straight,  with  the 
•jsal  portion  soft  and  weak,  the  apical  hard,  somewhat  arched,  and  more  or  less 

pointed  at  the  tip 
(Fig.  157).  The  nasal 
aperture  is  posterior, 
and  placed  in  a groove 
which  extends  ono- 
half  or  two- thirds  of 
the  length  of  the  bill. 
The  legs  are  generally 
very  long  and  slender, 
with  the  lower  part  of 
the  tibiae  bare ; the 
tarsi  are  reticulated, 
but  often  scutellate 
in  front ; and  the  toes 
are  rather  small,  united 
at  the  base  by  a small 
membrane,  the  hinder 
one  (Fig.  158)  being 
very  small,  and  raised 

Fig.  157. — Head  of  Gray  Plover  {Squatarola  cinerea)  irom  the  ground,  oi 

entirely  wanting.  The 

>uth  and  oesophagus  are  narrow,  but  the  gizzard  is  large  and  muscular ; the  coeca 
1 3 rather  long. 

The  Plovers  in  general  are 

s. 2garious  birds,  feeding  in 
i;cks.  They  are  less  strictly 

t.  uatic  in  their  habits  than  the 
. ler  families,  some  of  them, 

1 leed,  frequenting  the  margins 
r rivers,  lakes,  and  ponds,  or 
> ; sea-shores,  whilst  others  are 
i;md  upon  moors  and  pastures, 
ii  1 even  in  ploughed  fields 
■ >st  of  them  perform  consider-  Fi°-  158.— Foot  of  Crested  Lapwing:  ( Vanellus  cristatus). 

i-  e migrations,  visiting  the  high  northern  latitudes  during  the  summer  for  the 
r rpose  of  breeding.  They  generally  lay  their  eggs  in  a mere  cavity  in  the  sand  or 
t ivel;  and  the  young  run  about  soon  after  they  are  hatched.  Several  species  are 
Find  in  Britain. 

Amongst  these,  one  of  the  most  remarkable  is  the  Hamatopus  ostralegus , or  Oyster- 
cher  (Fig.  159),  which  forms  the  type  of  the  sub-family  Hcematopodirue.  In  this 
d the  hind  toe  is  wanting ; the  bill  is  much  longer  than  tho  head,  slightly  bent 
* ^ards,  pentagonal  at  the  base,  and  compressed  into  a thin  plate  towards” the  apex, 
iich  is  abruptly  truncated.  The  Oyster-catcher  is  a handsome  bird,  about  eighteen 
-:hes  in  length  ; its  plumage  is  variegated  with  black  and  white  (whence  the  name  of 
a-pie,  which  is  occasionally  applied  to  it),  and  its  bill  is  of  a bright  vermilion  or 
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orange  colour.  It  is  found  commonly  on  the  coasts,  where  it  wades  about  seeking*; 
food,  which  consists  principally  of  Mollusca  and  young  crabs.  It  is  said  to  deti, 


Fig.  159.— Head  of  the  Oyster-catcher  ( Hcematopus  ostralegut r). 
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limpets  from  the  rocks  with  great  facility,  and  its  bill,  from  its  peculiar  form,  ap; 
particularly  adapted  for  opening  large  bivalves,  such  as  the  oyster,  and  from  this 
doubt,  its  common  English  name  is  derived.  It  appears,  however,  that  the  bird  cont<*i 
itself  with  the  smaller  bivalves,  which  it  is  able  to  swallow  whole.  The  Oysjii 
catcher  resides  permanently  in  our  islands. 

In  the  Cinclince  the  hind-toe  is  present,  but  very  small ; and  the  bill  is  shorter  t|: 
the  head,  compressed  and  obtusely  pointed.  The  legs  are  not  very  long,  and  the  t!  i 
are  scutellate  in  front.  The  British  species,  Strepsilas  interpres,  or  Turnstone,  recer 
its  name  from  the  singular  manner  in  which  it  obtains  its  food.  When  walking  ai|i 
the  water’s  edge,  it  turns  over  the  stones  to  find  the  insects  and  small  Crustacea  wl 
are  commonly  to  be  met  with  beneath  them.  It  is  a handsome  bird,  of  small  size,  i 
is  met  with  on  the  sea-coasts,  as  well  as  on  the  banks  of  lakes  and  rivers.  It  visitl 
in  August,  and  remains  till  May,  when  it  departs  for  its  breeding  grounds,  which  i 
situated  in  the  most  northern  parts  of  Europe. 

The  Charadrince , including  the  True  Plovers  and  the  Lapwings,  have  the  bl 
variable  length,  and  of  the  form  already  described  in  the  character  of  the  fan 
The  legs  are  very  slender ; the  tarsi  covered  with  hexagonal  scales,  or  scutel 
in  front ; the  toes  rather  short  and  slender,  the  two  outer  connected  by  a b 
web,  and  the  hinder  one  usually  entirely  wanting,  or,  when  present,  reduced  t 
very  small  size.  These  birds  are  generally  found  in  marshy  places,  and  visit  the  • ! 
shores  in  flocks  during  the  winter.  Their  flesh  is  very  good,  and  the  eggs  t 
regarded  as  a great  delicacy. 

The  Pratincoles  ( Glareolinm ),  a singular  group  of  birds,  are  also  placed  in 
family  by  Mr.  G.  It.  Gray,  and  by  several  other  authors.  Linrueus  placed  til 
amongst  the  Swallows,  which  they  resemble  in  their  forked  tails  and  mode 
flight ; hut  he  appears  to  have  entertained  some  doubt  as  to  whether  this  was  re 
the  proper  place  for  the  single  species  known  to  him,  as  he  says  that  it  appears  t( 
intermediate  between  the  Swallows  and  the  Grallae.  It  appears,  however,  that  I 
nceus  came  to  this  conclusion  without  seeing  the  bird,  for,  in  a letter  written  aftei 
had  obtained  specimens,  he  refers  it  to  the  Grallse  ; and  in  this  he  has  been  folio'll 
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by  most  modem  writers  on  Ornithology,  although  a few  still  retain  the  original  opinion 
of  Linnieus. 

The  Pratincoles  have  the  bill  short, 
arched,  and  deeply  cleft,  with  the  nos- 
trils oblique  (Fig.  160) ; tho  legs  rather 
long  and  slender,  with  the  tibiae  feathered 
for  a considerable  portion  of  their  length, 
and  the  tarsi  reticulated;  the  hinder 
toe  very  short,  the  middle  anterior  toe 
long,  and  furnished  with  a long  claw, 
the  lateral  toes  shorter,  and  the  outer 
one  uni:ed  to  the  middle  toe  by  a small 
basal  membrane.  The  wings  are  long 
and  narrow,  and  the  tail  usually  forked. 

In  their  appearance  these  birds  bear 
some  resemblance  to  the  Rasorial  birds, 
and  the  common  European  species  is 
called  by  the  French  Perdrix  de  Mer,  or 


Fig.  160. — Head  of  the  Collared  Pratincole 
( Olarcola  pratincola). 


Sea  Partridge,  although  it  is  rarely  found  in  the  neighbourhood  of  the  coast. 

e ra  . co  es,  according  to  M.  Temminck,  who  observed  the  habits  of  the 

Vr1  Prati™la)  “ Hungary,  live  in  warm  and  temperate  climates, 
freq  the  ban^  of  rivers  and  lakes,  and  marshy  places.  They  run  and  fly  with 

• great  swiftness,  and  feed  upon  aquatic  animals,  and  the  insects  which  live  in  great 
■rain  rs  amongst  the  rushes  and  sedges  of  the  marsh  ; the  latter  they  often  take  when 
on  the  wing,  in  the  manner  of  Swallows.  They  build  their  nests  in  thick  tufts  of 

imumeJus  hnt  ^ kerbaSe’  laying  three  or  four  eggs.  The  species  are  not 

umunerous,  but  appear  to  be  pretty  generally  distributed  in  the  eastern  hemisphere; 

fndLTrtSPeCieS’  Wh;C^80metimes  occurs  in  England,  being  found  in  all  the  warm 
and  temperate  regions  of  the  old  world. 

In  the  Coursers  (Cursorina),  the  bill  is  rather  short,  slender,  depressed  near  the 

base,  and  slightly  arched 
to  the  extremity  ; the  nos- 
trils are  placed  on  each  side 
of  the  bill  in  a short,  tri- 
angular groove  ; the  legs 
are  long,  the  tarsi  scutel- 
lated  both  in  front  and 
behind,  and  the  hind  toe 
is  entirely  deficient.  The 
Coursers  are  almost  entirely 
confined  to  the  warmer 
parts  of  the  old  continent, 
where  they  commonly  fre- 
quent the  sandy  wastes  of 
the  interior.  Several  spe- 

■ ....  c*es  are  found  in  different 

•»rts  of  Africa,  and  one  of  these,  the  Cream-coloured  Courser  (Cursorius  Europceu v, 
“Tg.  167),  occurs  occasionally  in  England,  and  still  more  frequently  in  the  south  of 


Fig.  161.  Head  of  the  Cream-coloured  Courser  ( Cursorius 
Europeans) . 


4G8  the  thick-kneed  plover. 


Europe.  Little  is  known  of  the  habits  of  these  birds,  except  that  they  run  with 
great  swiftness,  and  appear  to  pick  up  their  food,  probably  insects,  from  the  ground 
The  common  species  migrates  in  considerable  numbers  during  the  summer,  from 
the  interior  of  Africa  to  the  north  coast  of  that  continent ; and  the  few  individuals 
which  visit  the  countries  to  the  north  of  the  Mediterranean,  must  be  regarded  as  mere 
stragglers. 

• The  last  sub-family  of  the  Charadriidce  is  that  of  the  CEdicneminee,  or  Thick-knees, 
of  which  a single  species  visits  this  country  during  the  summer.  In  these  birds 
the  basal  portion  of  the  bill  is  depressed  and  weak,  the  apical  strong  and  swollen. 
The  nostrils  are  placed  in  a deep  longitudinal  groove,  on  each  side  of  the  bill ; the 
legs  are  elongated,  with  the  bare  portion  of  the  tibiae  and  the  tarsi  reticulated,  and  the 
hind  toe  either  entirely  deficient  or  very  small,  and  raised  from  the  ground.  These 
birds,  which  appear  in  some  respects  to  unite  the  Plovers  with  the  Bustards,  generallv 
frequent  dry  pastures  and  waste  places.  They  are  peculiar  to  the  eastern  hemisphere, 
over  the  warm  and  temperate  parts  of  which  they  are  pretty  generally  distributed. 
One  species,  the  Common  Thick-knee  ( (Edicnemus  crepitans ),  which  is  found  abun- 
dantly in  Asia,  Africa,  and  the  south  of  Europe,  visits  this  country  in  considerable 
quantities  in  the  summer ; it  is  especially  abundant  on  the  sandy  plains  of  Norfolk, 
from  which  circumstance  one  of  its  commonest  English  names  is  the  Norfolk  Plover; 
it  is  also  called  the  Great  Plover,  from  its  considerable  size,  and  the  Land  or  Stone 
Curlew,  from  the  resemblance  of  its  cry  to  that  of  the  Common  Curlew.  They  lav 
their  eggs,  generally  two  in  number,  in  a slight  hollow  in  the  ground.  They  are 
supposed  to  feed  principally  at  night,  or  in  the  twilight ; their  food  consists  of  worms, 
slugs,  and  insects,  but  they  are  also  said  to  devour  small  Mammalia  and  Reptiles. 

In  the  family  Otididcs,  or  the  Bustards,  the  bill  is  short  and  stout,  rather  convex, 
broad  at  the  base  and  compressed  towards  the  apex  ; the  nostrils  are  placed  in  a large 
membranous  groove,  which  is  clothed  with  feathers  at  the  base ; the  legs  are 
elongated  and  slender,  the  tarsi  reticulated,  and  the  toes  short,  with  convex,  obtuse 


Fig.  1G2.— Head  of  the  Little  Bustard  (Otis  tc.trax). 

laws.  The  hind  toe  is  entirely  wanting.  The  wings  are  ample,  and  somewhat 
pointed.  Ihe  birds  of  this  family  have  frequently  been  placed  by  authors  in  the  order 


4C9 


THE  BUSTARDS — THE  CRANES. 


, Cursores,  with  the  Ostriches  and  their  allies,  and  in  some  respects  they  arc  allied  to  tlio 

> Kasorial  birds ; but  their  nearest  allies  appear  to  be  the  Coursers  and  Thick-kneed 
i plovers,  and  we  have  accordingly  placed  them  in  juxta-position  with  these  amongst  the 
, Grallatores. 

The  Bustards  are  generally  large  birds,  which  live  upon  heaths  and  dry  plains  in  various 
parts  of  the  eastern  hemisphere.  They  run  very  rapidly  and  fly  well,  although  they  rise 
with  difficulty.  Their  food  consists  principally  of  worms  and  insects,  with  a few  reptiles 
and  even  small  Mammalia,  and  birds.  Green  vegetables  also  appear  to  constitute  a 

> part  of  their  diet.  They  are  generally  found  at  a distance  from  water,  and  are  said 
never  to  drink,  although  it  was  long  believed  that  the  male  of  the  Great  Bustard 

; [Otis  tarda ) possessed  a pouch  under  the  throat,  in  which  he  conveyed  water  to  the 
? female  whilst  the  latter  was  engaged  in  the  business  of  incubation.  From  the  recent 
observations  of  Mr.  Yarrell,  confirmed  by  other  naturalists,  it  appears,  however,  that 
F ;he  ma]e  Bastard  possesses  no  gular  pouch,  although  the  structure  of  this  organ  was 
| ninutelv  described  by  Daines  Barrington  and  Edwards,  the  latter  stating  that  it  opens 
mder  the  tongue,  and  that  he  poured  seven  pints  of  water  into  it  before  it  ran  over  ; 

I tf r.  \ arrell  therefore  concludes  that  those  writers  must  have  mistaken  some  other 
urd  for  the  Bustard.— (Proc.  Linn.  Soc .)  They  are  said  to  be  polygamous,  and  the 

.nales  take  no  part  in  incubation,  but  retreat  to  marshy  places  whilst  the  females  lay 
nd  hatch  their  eggs  amongst  tall  herbage,  frequently  in  com  fields.  During  the  breed- 
ing season  the  males  are  seen  in  fine  days  displaying  themselves  like  Turkey-cocks, 

. p reading  their  tails,  drooping  their  wings,  and  dilating  their  throats. 

I Two  species  are  found  in  Britain,  but  one  of  these,  the  Great  Bustard  ( Otis  tarda ), 
j.ffiich  was  formerly  very  abundant  upon  the  Wiltshire  Downs  and  the  Plains  of  Nor- 
■'  >lk,  appears  now  to  be  nearly  extinct  in  those  localities.  It  is  a large  bird,  the  male 
. leasuring  sometimes  nearly  four  feet  in  length,  and  the  female  about  three.  In  some 
arts  of  the  continent  it  is  still  abundant,  and  is  frequently  to  be  seen  in  the  markets 
>r  sale ; the  flesh  of  young  birds  about  a year  old  is  said  to  be  very  good.  The  second 
P species,  the  Little  Bustard  ( Otis  tetrax,  Fig.  162),' is  regarded  as  a straggler,  or 
: tcasional  visitor  to  our  shores;  its  regular  residence  being  the  countries  bordering 
le  Mediterranean.  Singularly  enough,  however,  it  has  generally  occurred  in  this 
Imuntry  in  the  winter.  It  is  a much  smaller  bird  than  the  preceding,  measuring  only 
k >out  seventeen  inches  in  length. 

The  last  family  of  the  Grallatorial  Birds  is  that  of  the  Gruidec , or  Cranes,  composed 
large  and  handsome  birds,  some  of  which  appear  to  be  allied  to  the  Bustards,  and 
i.  hers  to  the  Ardeidm,  in  or  near  which  latter  family  they  are  placed  by  some  authors, 
aey  have  the  bill  strong  and  sharp-edged,  with  the  nostrils  placed  in  large  concave 
nuses ; the  legs  long  and  slender,  with  a considerable  portion  of  the  tibice  bare,  and 
1 e tarsi  compressed  and  shielded  in  front ; the  toes  rather  long,  with  a very  small 
membrane  uniting  the  two  outer  ones,  and  the  hind  toe  short  and  elevated.  The 
* 111  g3  are  broad  and  the  tail  short,  but  the  tertiary  feathers  of  the  wings  are  often 
i nch  elongated,  and  decomposed  into  separate  filaments,  forming  tufts  of  beautiful 
umeg,  which  hang  down  on  each  side  of  the  tail,  and  were  formerly  much  worn 
ornaments.  The  birds  in  which  this  peculiar  structure  of  the  tertiaries  pre- 

> iD,  form  the  sub-family  of  the  True  Cranes  {Grained)  ; they  are  further  charac- 
rized  by  having  the  bill  straight  and  strong,  with  both  the  mandibles  of  equal  length 

! d pointed  at  the  tip.  The  Cranes  are  large,  stately,  and  elegant  birds,  most  of  which 
? exclusively  inhabitants  of  warm  climates,  although  some  of  them  undertake  con- 
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siderable  migrations.  Thus  the  Common  Crane  ( Grus  cinerea,  Fig.  163)  migrates  to 
the  north  of  Europe  and  Siberia  in  the  spring,  remains  there  and  breeds  during  the 
summer,  and  returns  southward  in  the  autumn — its  winter  residence  is  in  Africa  and 

the  southern  countries  of  Asia.  A few  individuals 
of  the  Common  Crane  occasionally  visit  this 
country,  and  in  former  times  the  bird  appears  to  i 
have  been  much  more  common.  It  frequents 
marshy  districts,  and  feeds  commonly  upon  Worms,  ' 
Insects,  Reptiles  and  Mollusca,  but  tbe  crop  is  ! 
sometimes  found  partially  filled  with  grain.  The 
usual  situation  selected  by  the  Crane  for  its  nest 
is  amongst  the  reeds,  or  other  tall  plants  of  its 
marshy  abode,  but  it  also  occasionally  builds  upon 
ruined  buildings.  During  their  migrations  they 
fly  like  the  Wild  Geese  and  Swans,  either  in  the 
form  of  a wedge,  or  in  a long  line,  keeping  at  a 
considerable  elevation,  and  frequently  emitting  a 
loud  clear  cry ; as  in  the  Wild  Swan,  also,  the 
trachea  is  very  long  and  convoluted  within  a 
cavity  of  the  sternum. 

Amongst  the  most  beautiful  species  are  the 
Demoiselle,  or  Numidian  Crane  ( Anthropoides  Virgo), 
and  the  Crowned  Crane  ( Balearica  pavonina),  both 
inhabitants  of  the  northern  parts  of  Africa.  The 
latter  is  rendered  remarkable  by  the  possession  of  a 
tuft  of  flat,  yellowish,  spirally-twisted  filaments, 
terminated  by  black  pencils,  and  fringed  along  the  edges  with  blackish  hairs.  Both 
these  birds  are  exceedingly  gentle  and  good-tempered  ; and  as  they  are  easily  tamed, , 
and,  indeed,  are  said  to  take  a pleasure  in  displaying  themselves,  they  form  pleasing! 
objects  in  large  aviaries. 

In  the  Psophince,  or  Trumpeters,  forming  the  second  sub-family  of  the  Gruidae,  the* 
tertiaries  are  not  elongated  and  decomposed,  and  the  bill  is  considerably  arched  I 
towards  the  apex,  with  the  upper  mandible  overhanging  the  lower  one  at  the  tip.  Thei 
birds  belonging  to  this  sub-family,  which  are  peculiar  to  South  America,  are  interest-' 
ing  to  the  naturalist  from  the  great  similarity  which  they  present,  in  some  respects,  to 
the  Rasorial  or  Gallinaceous  Birds.  One  of  them,  the  Trumpeter  ( Psophia  crepitans), 
called  the  Agami  by  the  natives  of  South  America,  which  is  about  the  size  of  a large  fowl, 
i3  common  in  Guiana,  where  it  is  often  kept  with  poultry,  which  it  is  said  to  protect! 
from  the  attacks  of  birds  of  prey.  It  is  exceedingly  docile,  and  attaches  itself  to  the 
person  that  feeds  it,  following  him  about  like  a dog;  it  is  said  even  to  attack  other 
domestic  animals  to  prevent  them  from  sharing  in  its  master’s  caresses.  Its  name  oh 
Trumpeter  alludes  to  a deep,  rough  sound  which  it  emits.  Another  species,  which  ia| 
also  common  in  South  America,  and,  like  the  Trumpeter,  may  be  easily  domesticated^ 
is  the  Cariama  ( Cariama  cristata),  a bird  about  the  size  of  a Heron,  which  is  foundi 
principally  in  the  mountain  plains  of  Brazil.  It  flies  ill,  but  runs  with  great  swiftness  ■ 
It  is  generally  pursued  on  horseback,  and  always  leads  its  pursuers  a long  and 
tedious  chase.  This  bird  feeds  upon  insects  and  small  reptiles,  and,  like  the  Ttubh 
peter,  emits  a loud,  dull  cry. 


Fijf.  163. — Common.  Crane  (Grus 
cinerea). 


THE  CURSORIAL  BIRDS 


471 


Order  III. — Cursores. 


General  Characters. — Of  the  Cursorial  birds,  which  have  been  included  by 
iany  authors  amongsc  the  Grallatores,  the  common  Ostrich  is  a well-known  example, 
’hev  are  nearly  all  large  birds, 


t nth.  strong  and  generally 
longated  legs;  the  wings,  on 
ie  contrary,  are  always  reduced 
> a rudimentary  condition 


Pig.  164),  although  the  bones 
| > number  and  form  agree  with 
lose  of  the  wings  of  other 
• inis.  In  consequence  of  this 
j .nail  size  of  the  wings  these 
\ irds  are  quite  incapable  of 
L ight,  and  the  only  use  they 
per  appear  to  make  of  their 
r ings  is  to  spread  them  out  as 
|t  to  catch  the  air  in  running.  In 
»•  ,-cordance  with  this  deficiency 
•.‘the  power  of  flight,  the  bones 
t e almost  entirely  destitute  of 
> e air-cells  which  in  the  ordi- 
iry  birds  give  so  much  light- 
Kss  to  the  skeleton ; and  the 
‘:?ruum  is  reduced  to  a simple 
nvex  shield  (Fig.  165),  with- 
t any  trace  of  the  keel,  which 
other  birds  gives  attachment  Pig*  164.— Skeleton  of  th.e  Ostncn 

' the  powerful  pectoral  muscles.  To  compensate  for  this  deficiency,  however,  the 
aat  size  and  muscularity  of  the  legs  render  the  pace  of  these  birds  in  running 
>ceedinglv  swift ; the  pelvis  is  of  large  size,  and  the  two  sides  of  the  arch  unite  at 

the  pubis,  which  is 
not  the  case  in  any 
other  birds.  The  an- 
terior toes  are  strong, 
either  two  or  three  in 
number,  and  termi- 
nated by  strong  nails. 
The  hinder  toe  is  en- 
tirely wanting,  except 
in  the  genus  Apteryx , 
in  which  this  organ  is 
present  in  a rudimen- 
tary condition. 

Pig.  165.— Sternum  of  the  Emeu  {Dromaiue  Novae  Hollandice).  The  plumage  is  of 

7ery  peculiar  character,  the  barbs  of  the  feathers  being  always  separate,  and  often 
libiting  a close  resemblance  to  hairs.  The  bill  is  usually  rather  short,  depressed,  and 
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somewhat  triangular ; but  in  the  Apteryx  it  is  elongated  and  cylindrical,  with  the  I 
nostrils  placed  at  the  tip.  The  head  and  neck  are  usually  naked,  or  covered  only  with  I 

a short,  downy  plumage  ; the  head  is  some- 1 
times  furnished  with  a horny  crest,  and  the! 
neck  with  fleshy  wattles. 

These  remarkable  birds,  of  which  very  I 
few  species  are  known,  are  confined  to  the| 
warmer  parts  of  the  earth, — one  species  being! 
found  in  tropical  Africa,  another  in  thel 
Islands  of  the  Eastern  Archipelago,  a third in|i 
New  Holland,  and  a fourth  in  South  America.! 
The  singular  genus  Apteryx , of  which  two! 
species  have  been  described,  is  confined  to! 
New  Zealand. 

Divisions. — The  order  includes  only  two! 
families.  In  the  typical  family  of  the 
thionidee , or  Ostriches,  which  includes  the! 
largest  of  known  birds,  the  bill  i3  broad., 
depressed,  and  triangular-,  with  the  apex  obtuse,  and  the  nostrils  placed  in  a groove,! 
and  the  hinder  toe  is  entirely  deficient.  The  legs  are  very  long,  especially  thef 
tarsi,  which  are  covered  with  scales.  The 
plumage  varies  considerably  in  its  texture 
in  the  different  species,  which  all  frequent 
the  desert  plains  of  the  countries  inhabited 
by  them,  where  they  run  with  great  swift- 
ness. 

The  best  known  species  is  the  Ostrich 
( Struthio  camelus,  Fig.  167),  the  largest  of 
all  existing  birds,  which  inhabits  the  sandy 
deserts  of  tropical  Africa.  This  remarkable 
bird,  which  has  been  celebrated  since  the 
most  remote  antiquity,  measures  from  six  to 
eight  feet  in  height ; its  feet  consist  only  of 
two  toes  (Fig.  166),  its  head  and  neck  are 
nearly  naked,  the  general  plumage  is  very  lax, 
and  the  quill  feathers  of  the  wings  and  tail 
are  particularly  remarkable  for  the  length  of 
their  barbs,  which,  although  furnished  with 
barbules,  are  completely  separate  from  each 
other  : these  are  the  well-known  Ostrich-  Fig. 167- — Ostrich  ( Struthio  camel u *). 

feathers,  which  from  their  elegance  are  so  highly  prized  as  ornaments. 

The  Ostriches  live  together  in  large  flocks,  feeding  upon  grass,  grain,  &c. ; like  the 
Gallinaceous  birds,  which  they  resemble  in  their  food,  they  have  an  enormous  crop  arid 
a strong  gizzard.  In  confinement,  however,  they  appear  to  devour  indiscriminately 
almost  anything  that  comes  in  their  way,  as  they  have  been  frequently  known  to  pick 
up  and  swallow  pieces  of  leather,  wood,  stones,  and  even  metal.  The  hard  substances 
are  probably  taken  to  assist  the  action  of  the  gizzard  ; but  however  this  may  be,  the 
voracity  of  the  Ostrich  formerly  gave- rise  to  a belief  that  this  bird  fed  upon  iron. 


Fig.  166. — Foot  of  the  Ostrich  ( Struthio 
camelus). 


THE  RHEA — THE  EMEU. 
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The  African  Ostrich  is  polygamous.  The  female  scratches  a hole  in  the  sand,  in 
which  she  lays  ten  or  twelve  eggs,  and  these  are  hatched  principally  by  the  heat  of  the, 
sun,  although  the  female,  contrary  to  a very  generally  received  opinion,  watches  over 
them  with  great  care,  and  sits  upon  them  during  the  night.  The  eggs  weigh  about 
three  pounds,  and  are  regarded  as  a great  delicacy.  When  pursued,  the  Ostrich  runs 
with  such  rapidity  as  speedily  to  outstrip  the  swiftest  horse,  and  the  hunters,  there- 
fore either  relieve  one  another  in  the  chase,  or  bewilder  the  bird  by  approaching  it  in 
several  directions ; but  the  pursuit  is  not  always  unattended  with  danger,  as  the 
Ostrich  sometimes  attacks  his  enemies,  striking  out  with  his  feet  with  great  force.  In 
captivity  this  bird  often  becomes  tame  and  gentle  with  those  to  whom  it  is  accustomed, 
but  almost  always  exhibits  more  or  less  enmity  towards  strangers,  whom  it  will 
endeavour  to  knock  down  and  trample  under  foot. 

The  American  Ostrich  ( Rhea  Americana ),  called  also  the  Nandou,  or  Rhea,  is 
scarcely  more  than  half  the  size  of  the  African  species,  from  which  it  also  differs  in 
having  the  head  covered  with  feathers,  and  the  feet  furnished  with  three  toes.  It  is  of 
a nearly  uniform  gray  tint,  and  the  feathers  of  the  wings  and  tail,  although  elongated, 
possess  none  of  the  beauty  of  those  of  the  True  Ostrich  ; they  are  only  employed  in  the 
manufacture  of  light  dusting  brooms.  It  is  very  abundant  in  the  great  plains  of 
tropical  America,  where  it  is  pursued  on  horseback,  and  captured  either  by  the  lasso, 
or  by  throwing  at  its  legs  an  instrument  formed  of  two  heavy  balls,  or  stones,  attached 
together  by  a leathern  thong.  Mr.  Darwin,  who  had  frequent  opportunities  of  observing 
these  birds,  has  given  an  excellent  account  of  their  habits.  He  says  that  the  Ostriches 
take  the  water  readily,  and  swim  across  broad  and  rapid  rivers,  and  even  from  island 
to  island  in  bays.  They  swim  slowly,  with  the  greater  part  of  their-  bodies 
immersed,  and  their  necks  extended  a little  forwards.  According  to  the  late  Earl  of 
Derby,  these  birds  are  polygamous  ; and  the  male  bird  prepares  the  nest,  collects  the 
eggs,  which  are  frequently  laid  by  the  females  at  random  on  the  ground,  and  performs 
all  the  duties  of  incubation.  Mr.  Darn  in  confirms  these  observations,  and  says  that 
four  or  five  females  have  been  seen  to  lay  in  the  same  nest,  and  that  the  male  when 
sitting  lies  so  close  that  he  himself  nearly  rode  over  one.  At  this  time  the  males  are 
said  sometimes  to  be  very  fierce,  and  they  have  been  known  to  attack  a man  on 
horseback,  trying  to  kick  and  leap  on  him. 

The  Emeu  of  New  Holland  (Dromaius  Nova  Hollandice)  is  nearly  as  large  as  the 
. African  Ostrich,  measuring  fimm  five  to  seven  feet  in  height.  It  has  three  toes  in  each 
foot,  and  these  are  furnished  with  nearly  equal  claws ; the  head  is  covered  with 
feathers,  but  the  throat  is  naked,  and  the  plumage  of  the  body  closely  resembles  long 
hairs,  hanging  down  on  each  side  of  the  body  from  a central  line,  or  parting.  The 
neck  is  covered  with  feathers.  These  birds  are  abundant  in  the  southern  parts  of 
Australia  ; but  in  the  more  populous  parts  of  the  British  colonies  there  they  are  now 
extinct.  They  are  much  sought  for,  both  by  natives  and  Europeans,  for  the  sake  of 
their  flesh,  that  of  the  young  birds  being  described  as  very  delicate,  whilst  that  of  the 
old  ones  is  compared  to  beef.  Their  eggs  also  are  eaten ; and  it  is  said  that  during 
their  breeding  season  the  natives  of  some  parts  of  Australia  live  almost,  entirely  upon 
Emeu’s  eggs.  The  old  birds  are  hunted  by  trained  dogs,  which  have  been  taught  to 
avoid  the  powerful  kicks  of  their  quarry  by  running  up  alongside  of  the  bird 
and  then  springing  suddenly  upon  its  neck.  They  are  monogamous,  and  the 
males,  as  in  the  case  of  the  Rhea,  perform  the  duties  of  incubation.  The 
egg3  are  nearly  as  large  as  those  of  the  Ostrich,  but  of  a dark  green  colour ; 
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and  the  young,  when  first  hatched,  are  rather  elegantly  striped  with  black  and 
whitish  gray. 

The  last  species  of  this  family  is  the  Cassowary  (Casuarius galeatus,  Fig.  168),  an 
inhabitant  of  the  islands  of  the  Eastern  Archipelago.  It  stands  about  five  feet  in 

height,  and  is  distinguished  generically  from 
the  other  members  of  the  family  by  the 
possession  of  a peculiar  homy  crest  or 
helmet  upon  the  head,  by  the  wings  being 
furnished,  instead  of  feathers,  with  about 
five  cylindrical  stalks  destitute  of  barbs, 
and  by  the  large  size  of  the  claw  on  the 
inner  toe.  The  head  and  neck  are  naked 
and  wattled,  and  these  parts  are  of  a bright 
red  colour,  variegated  with  blue.  The  rest 
of  the  body,  which  is  very  stout,  is  covered 
with  long  pendent  feathers,  which  resemble 
hair  even  more  closely  than  those  of  the 
Emeu.  It  feeds  upon  fruits,  herbage,  and 
seeds,  and,  like  the  Ostrich,  swallows  hard 
substances,  probably  to  assist  the  action  of 
the  gizzard.  The  eggs  are  of  a greenish 
tint. 

The  eggs  and  some  of  the  bones  of  a 
gigantic  bird  belonging  to  this  family,  the 
jEpyornis  rnaximus,  have  been  recently  dis- 
covered in  the  island  of  Madagascar.  The 
largest  of  the  eggs,  which  were  found 
imbedded  in  alluvial  soil,  measured  no  less  than  twelve  inches  and  two-thirds  in  length, 
whilst  the  egg  of  the  Common  Ostrich  is  only  about  half  this  size.  The  difference  in 
the  contents  of  the  two  eggs  is  much  greater,  for  M.  Isidore  Geoffroy  Saint-Hilaire, 
who  was  the  first  describer  of  these  extraordinary  remains,  calculates  that  the  largest 
egg  of  the  jEpyornis  received  by  the  Paris  Museum  would  contain  10£  quarts,  or 
about  as  much  as  6 eggs  of  the  Ostrich,  16  of  the  Cassowary,  or  148  of  the  common 
Hen.  One  of  the  eggs  had  been  perforated  by  the  natives,  and  used  as  a vessel  for 
carrying  water.  From  the  dimensions  of  the  bones,  it  is  supposed  that  this  bird  must 
be  at  least  double  the  size  of  the  Ostrich;  and  it  appears  not  improbable  that  it  may 
still  be  in  existence  in  the  interior  of  the  almost  unknown  island  in  which  its  remains 
were  found. 

Another  group  of  gigantic  extinct  birds  is  also  placed  in  the  immediate  neignoour- 
hood  of  the  Struthionidie  by  some  authors,  but  distributed  by  others  between  these  and 
the  Grallatores.  These  are  the  Einornidee,  the  bones  and  even  the  eggs  of  which  have 
been  found  in  considerable  quantities  imbedded  in  the  volcanic  sands  of  Hew  Zealand. 

Several  species  have  been  distinguished,  amongst  which  the  Dinomis  giganteus  was 
pre-eminent  in  stature.  It  has  been  calculated  that  this  bird  must  have  been  at  least 
fourteen  feet  in  height.  It  appears  exceedingly  probable  that  these  birds,  if  they  do 
not  still  exist  in  the  more  inaccessible  parts  of  the  islands  of  New  Zealand,  were  inhabi- 
tants of  that  distant  land  when  it  was  first  peopled  with  human  beings,  as  the  traditions 
of  the  natives  describe  a gigantic  bird,  to  which  they  give  the  name  of  Moa,  with 


Fig.  168.— Cassowary  [Custiarius  galeatus). 
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which  their  ancestors  are  said  to  have  waged  a war  of  destruction.  The  natives  showed 
one  traveller  the  place  where  the  last  Moa  was  destroyed  after  a tremendous  battle,  in 
which  several  of  its  assailants  were  killed.  The  egg  of  one  of  these  birds  was  discovered 
by  Mr.  Walter  Mantell,  who  describes  it  as  so  large  that  his  hat  would  but  just  serve 
as  an  egg-cup  for  it ; it  would,  therefore,  appear  to  be  nearly  as  large  as  that  of  the 

_Kpyorni3. 

The  seeond  family  of  the  Cursores,  the  Apterygidce,  includes  only  two  singular 
wingless  birds,  inhabitants  of  New  Zealand.  These  birds  are  distinguished  from  the 
Struthionidie  by  the  elongated  slender  form  of  the  bill,  which  bears  the  nostrils  at 
the  tip  of  the  upper  mandible, 
bv  the  comparative  shortness 
of  the  legs,  and  the  presence 
of  a short  hind  toe,  furnished 
i with  a strong  claw.  The  wings 
j . are  perfectly  rudimentary,  and 
I concealed  under  the  feathers, 
j ; which  resemble  those  of  the 
.Emeu. 

These  birds  are  nocturnal 
in  their  habits,  feeding  upon 
insects,  running  with  great  Fig.  169.— the  Apteryx. 

: rapidity,  and  defending  themselves  vigorously  with  their  feet.  The  name  of  Kiwi-Kiwi 
bis  given  to  them  by  the  natives  of  New  Zealand,  who  use  the  skin  in  making  dresses, 
which  are  highly  valued.  A specimen  of  one  of  the  species  is  now  living  in  the 
.'Zoological  Gardens. 

Order  IV. — Rasores. 

General  Characters. — This  order  includes  the  numerous  species  of  Gallinaceous 
birds,  or  those  which  agree  more  or  less  in  structure  with  our  common  Fowl,  and  the 
aame  Rasores,  or  Scrapers,  alludes  to  the  habit  of  scratching  in  the  ground  in  search  of 
food,  which,  as  every  one  knows,  is  so  common  with  domestic  poultry. 

These  birds  are  generally  of  moderate  size,  with  the  body  rather  stout,  and  the 
aeck  short,  or  of  moderate  length.  The  head  is  rather  small,  and  the  bill,  which  is 
ally  shorter  than  the  head,  is  more  or  less  arched,  and  has  the  upper  mandible  pro- 
jecting beyond  the  lower  one  both  at  the  apex  and  the  margins.  The  legs  are  of 
moderate  length,  but  usually  very  stout ; the  tibiae  are  feathered  quite  down  to  the  tip  ; 
rod  the  feathers,  in  some  cases,  cover  the  tarsi,  and  even  the  toes.  The  anterior  toes 
are  always  three  in  number,  usually  rather  short,  stout,  furnished  with  broad,  blunt 
- nail3,  and  frequently  more  or  less  united  by  a web  at  the  base ; the  hinder  toe  is 
& usually  small,  and  raised  a little  upon  the  back  of  the  tarsus,  but  in  the  species  which 
f frequently  perch  upon  trees,  and  some  others,  the  hinder  toe  is  more  elongated,  and 
placed  on  the  same  level  with  the  rest.  The  back  of  the  tarsus  is  also  frequently  fur- 
■ nished,  especially  in  the  males,  with  one  or  more  spurs,  which  are  often  of  considerable 
length,  and  constitute  formidable  offensive  weapons  in  the  combats  which  prevail 
amongst  these  birds  during  the  breeding  season. 

The  plumage  is  firm,  and  the  accessory  feathers,  or  plumules,  are  always  of  large 
: size.  The  birds,  and  especially  the  males,  are  frequently  adorned  with  magnificent 
colours  ; and  in  many  cases  particular  parts  of  the  plumage  in  this  sex  acquire  a great 
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degree  of  development,  rendering  the  appearance  of  the  birds  exceedingly  elegant  1 
The  wings  are  usually  short  and  weak,  and  the  flight  of  the  birds  by  no  means  power- 
ful or  prolonged ; it  is  generally  accompanied  by  a whirring  sound,  which  is  almost 
charactex-istic  of  this  order. 

The  general  conformation  of  the  digestive  organs  (Fig.  117)  is  as  follows  The 
oesophagus  is  narrow,  but  is  dilated  below  the  middle  into  a large,  somewhat  globular  1 
crop.  The  stomach,  or  gizzard,  is  exceedingly  strong  and  muscular,  and  lined  with 
hard,  tendinous  plates,  by  the  action  of  which,  assisted  in  most  cases  by  stones,  or  j 
other  hard  substances  which  the  birds  swallow,  the  comminution  of  the  food  is  effected. 
The  intestine  is  long,  and  furnished  with  very  large  coeca  ; the  latter  organs,  in  fact, 
are  larger  in  these  than  in  any  other  birds. 

These  birds  are  found  in  all  parts  of  the  world,  from  the  tropics  to  the  frozen  j 
regions  of  the  north  ; but  the  finest  and  most  typical  species  are  inhabitants  of  the  j 
temperate  and  warmer  parts  of  Asia.  They  feed  principally  on  seeds,  fruits,  and 
herbage,  but  also,  to  a considerable  extent,  on  insects,  worms,  and  other  small  animals. 
Their  general  habitation  is  on  the  ground,  where  they  run  with  great  celerity,  but  many 
of  them  roost  on  trees.  They  are  mostly  polygamous  in  their  habits,  the  males  being  : 
usually  surrounded  by  a considerable  troop  of  females  ; and  to  these,  with  one  remark-  : 
able  exception,  the  whole  business  of  incubation  is  generally  left.  The  nest  is  always 
placed  on  the  ground  in  some  sheltered  situation,  and  very  little  art  is  exhibited  in  its 
construction — indeed,  an  elaborate  nest  is  the  less  necessary,  as  the  young  are  able  tc 
run  about  and  feed  almost  as  soon  as  they  have  left  the  egg ; and  at  night,  or  on 
the  approach  of  danger,  they  collect  beneath  the  wings  of  their  mother. 

divisions. — The  Basorial  birds  form  seven  families.  In  the  Tinamous  ( Tinatnida ), 
•the  bill  is  rather  straight,  with  the  base  covered  with  a membrane,  and  the  tip  sud- 
denly hooked.  The  wings  are  short  and  concave  ; the  tail  short,  or  entirely  wanting  ; 
the  tarsi  are  scutellate  in  front,  and  the  toes  long,— the  hinder  one  being  sometimes 
wanting.  The  genus  Tinamotis,  belonging  to  this  family,  makes  a very  near  approach 
to  the  Bustards. 

These  birds  are  peculiar  to  South  America,  where  they  live  in  the  fields,  or  on  the 
borders  of  woods.  Their  flight  is  heavy  ; but  they  run  with  considerable  swiftness. 
They  feed  principally  upon  grain,  visiting  the  newly-sown  fields  of  com  and  maize 
during  the  night,  to  pick  up  the  seeds  which  have  not  been  covered  by  the  soil  The 
females  lay  about  seven  eggs,  in  tufts  of  herbage ; and  the  young,  when  hatched,  soon 
disperse,  the  family  being  rarely  found  united  into  a flock.  Their  flesh  is  exceedingly 
good ; and  as  they  do  not  rise  willingly,  but  rather  prefer  endeavouring  to  conceal 
themselves  when  pursued,  they  are  taken  without  much  difficulty  by  means  of  a 
noose  at  the  end  of  a stick.  They  vary  considerably  in  size,  the  largest  species  being 
about  as  large  as  a pheasant,  or  from  fifteen  to  eighteen  inches  in  length,  whilst  the 
smallest  do  not  exceed  six  inches. 

The  Chionididce  have  the  bill  rather  short  and  stout,  compressed  and  much  arched 
towards  the  tip  ; the  nostrils  are  placed  at  the  base,  and  protected  by  a horny  sheath 
or  covering.  The  wings  are  long  and  pointed,  and  the  tail  of  moderate  size  ; the  tarsi 
are  short  and  stout,  the  anterior  toes  long,  united  at  the  base,  and  the  hinder  one  small 
and  elevated.  The  best  known  species  of  this  family  is  the  White  Sheathbill  j 
( Chionis  alba ),  a bird  about  fifteen  inches  in  length,  of  a white  colour,  with  the  feet 
reddish -black.  It  frequents  the  shores  of  Australia,  New  Zealand,  and  other 

islands  approaching  the  Antarctic  ocean,  where  it  feeds  upon  Mollusca  and  other  animal 
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matters,  resembling  some  of  the  "Wading  birds  so  closely  in  its  habits,  that  it  has  been 
placed  amongst  them  by  many  naturalists. 

It  is  probable  that  it  occasionally  feeds  upon  carrion,  as  Forster,  its  original 
describer,  states  that,  having  killed  some  of  them  in  Cook’s  second  voyage,  the  sailors 
were  unable  to  eat  the  flesh  in  consequence  of  its  abominable  odour ; although,  as  he 
observes,  they  were  not  at  that  time  particularly  nice  in  the  choice  of  food.  M.  Lesson 
and  Messrs.  Quoy  and  Gaimard,  however,  found  the  flesh  particularly  good ; and  in 
Cook's  third  voyage  it  is  said  to  be  equal  to  Duck. 

In  the  family  of  the  Tetra- 
\ onidie,  or  Grouse,  the  bill  is 
rather  short,  broad  at  the  base, 
compressed  and  arched,  with 
k;he  tip  obtuse;  the  nostrils 
. are  placed  at  the  base  of  the 
■bill,  sometimes  covered  with 
r -feathers,  or  protected  by  a 
hard  scale  ; the  legs  are  stout, 

• with  the  tarsi  usually  naked  and  scutellate,  but  sometimes  clothed  with  feathers  to  the 
: toes  (Fig.  170).  The  hind  toe  is  rarely  wanting,  usually  rather  small  and  elevated. 

The  wings  are  generally  short  and  rounded,  and  the  tail  is  also  rounded  at  the 
extremity. 

This  family,  which  includes  a great  number  of  species,  is  divided  into  four  sub- 
amilies.  The  Tetraonince,  including  the  typical  species,  have  the  bill  short,  very  broad 
i it  the  base,  and  gradually  narrowed  and  compressed  towards  the  tip  ; the  nostrils  are 
ilothed  with  small  feathers,  as  are  also  the  tarsi,  and  sometimes  even  the  toes.  These 
)irds  live  principally  upon  the  ground,  where  they  run  with  great  swiftness,  and  feed 
ililmost  entirely  upon  vegetable  substances — such  as  berries,  seeds,  and  the  buds  of  trees 
nd  shrubs.  They  are  generally  found  in  mountainous  districts,  some  living  on  open 
i leaths,  whilst  others  prefer  wooded  spots.  They  vary  greatly  in  size,  the  largest  being 
: marly  as  large  as  a Turkey,  the  smallest  scarcely  exceeding  a Pigeon  in  size. 

One  of  the  largest  species  is  the  Capercailzie,  or  Wood  Grouse  ( Tctrao  urogallus ), 

'■ which  was  formerly  an  inhabitant  of  the  Highlands  of  Scotland,  but  has  now  been 
Extinct  there  for  many  years.  Although  some  tolerably  successful  attempts  have 
<r  ecently  been  made  to  introduce  it  again,  the  imported  birds  and  their  progeny  can 
j iardly  be  regarded  as  true  natives.  This  bird  measures  about  three  feet  in  length 
r rom  the  tip  of  the  bill  to  the  end  of  the  tail ; the  male  is  delicately  mottled  with  gray 
" nd  brownish-black,  with  the  front  of  the  neck  and  breast  black,  tinged  with  a glossy 
'Teen ; whilst  the  female  is  variegated  with  yellowish-brown,  white  and  brownish- 
lack.  The  Capercailzie  is  found  abundantly  in  the  pine  forests  of  Scandinavia,  where 
- : feeds  principally  upon  the  leaves  and  tender  shoots  of  the  Scotch  fir  (Pinus  sylvestris) . 

n the  spring,  even  before  the  snow  has  disappeared,  the  breeding  season  of  the 
Vapercailzie  commences;  the  cock  bird  selects  a place,  where  he  displays  himself, 
f preading  his  tail,  and  ruffling  his  feathers  in  the  manner  of  a turkey-cock,  uttering 
t the  same  time  a call  which  is  described  as  resembling  the  peller ; peller,  peller, 

: epeated  with  gradually  increasing  rapidity,  and  concluding  with  a sort  of  gulp  and 
rawing  in  of  the  breath.  “ During  this  latter  process,”  according  to  Mr.  Lloyd,  “ the 
■ ead  of  the  Capercali  is  thrown  up,  hi3  eyes  are  partially  closed,  and  his  whole  appear- 
i nee  would  denote  that  he  is  worked  up  into  an  agony  of  passion.”  The  hens,  on  I 
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Rearing  the  call  of  the  cock,  assemble  from  all  the  neighbouring  parts  of  the  forest 
when  the  cock  bird  descends  from  his  perch  and  joins  their  company.  The  cock  birds 
generally  resort  to  some  particular  station,  so  that,  according  to  Mr.  Lloyd,  the  call 
may  be  hoard  in  the  same  place  every  spring  for  years  together.  The  old  males  are 
very  jealous  of  the  younger  members  of  the  community,  and  will  never  suffer  them  to 
play  or  call,  and  frequent  combats  take  place  between  them  in  consequence.  The  hens 
form  their  nests  on  the  ground,  and  lay  from  six  to  twelve  eggs  ; the  cocks  take  no 
share  in  the  process  of  incubation,  which  is  said  to  occupy  four  weeks.  In  captivity, 
the  Capercailzie  is  easily  domesticated,  and  appears  to  breed  pretty  readily  when  placed 
in  favourable  conditions.  The  cocks  will  frequently  peck  at  the  legs  of  people  walking 
in  the  place  where  they  are  kept,  and  even  in  a state  of  nature  they  are  sometimes 
known  to  attack  intruders  on  their  favourite  haunts.  They  are  taken  principally  in 
traps,  and  considerable  numbers  are  sent  from  Norway  to  the  London  market. 

Of  the  truly  British  species  the  finest  is  the  Black  Cock  ( Tetrao  tetrix , Fig.  171), 
which  is  found  in  small  numbers  in  some  parts  of  England,  and  is  tolerably  abundant 

in  Scotland.  The  male  is  of  a fine 
glossy  black  colour,  with  the  lower 
wing  coverts,  the  under  tail  coverts, 
and  the  bases  of  the  secondary  quills 
white.  The  form  of  the  tail,  however, 
is  one  of  the  most  remarkable  charac- 
ters in  the  male  bird,  the  four  outer  j 
feathers  on  each  side  being  consider- 
ably elongated  and  strongly  curved 
outwards  at  the  tip,  so  that  the  tail  has 
the  appearance  of  a double  hook.  In 
the  female,  the  tail  is  straight,  and  the 
colour  is  pale,  barred,  and  mottled  with 
dark  brown.  In  its  habits  the  Black  i 
Cock  closely  resembles  the  Caper- 
cailzie, generally  inhabiting  low  districts  in  the  neighbourhood  of  woods,  and  ( 
feeding  principally  upon  the  twigs  of  heath,  with  the  young  shoots  of  other  shrubs 
and  trees,  seeds,  and  berries.  In  winter,  according  to  Mr.  Yarrell,  the  crop  is  often 
filled  with  the  young  shoots  of  firs,  and  in  the  autumn  the  bird  sometimes  frequents 
corn-fields. 

Several  allied  species  are  found  in  the  United  States  of  America.  One  of  these,  the 
Ruffed  Grouse  (. Bonasia  umbellus),  which  is  called  the  Pheasant  in  the  United  States, 
has  on  each  side  of  the  neck  a large  tuft  of  black  or  brown  feathers,  which  it  has  the 
power  of  raising  at  pleasure.  This  bird  is  found  in  all  parts  of  the  States,  but  is  most 
plentiful  in  the  mountainous  districts,  where  it  lives  in  the  woods,  and  appears  to 
resemble  the  Capercailzie  in  its  habits,  the  male  displaying  himself  in  the  same  manner 
during  the  breeding  season, -and  emitting  a loud  drumming  noise  as  a call  to  the  females. 
The  Ruffed  Grouse  measures  about  eighteen  inches  in  length,  and  furnishes  an  exceed- 
ingly delicate  food.  The  most  remarkable  of  the  American  species  is  the  Pinnated 
Grouse  ( Tetrao  cupido),  which  is  found,  although  rarely,  in  many  parts  of  the  United 
States.  The  male  of  this  singular  bird  measures  about  nineteen  inches  in  length;  it 
has  a pair  of  curious  wing-like  organs,  about  three  inches  long,  attached  one  on  each 
side  of  the  neck  ; and  below  these,  on  each  side,  a wrinkled  bag,  which  is  capable  of 


Fig.  171. — Head  of  Black  Cock  ( Tetrao  tetrix). 
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being  inflated,  and  then,  as  described  by  "Wilson,  “ resembles,  in  bulk,  colour,  ana 
surface,  a middle-sized  orange the  head  is  furnished  with  a small  crest,  and  over 
each  eye  there  is  an  elegant,  semicircular  comb,  of  a rich  orange  colour,  which  the 
bird  has  the  power  of  raising  or  depressing  at  pleasure.  During  the  season  of  their 
amours  the  male  bird  produces  a peculiar  sound,  which  is  called  tooting  by  the  American 
sportsmen,  from  its  resemblance  to  the  sound  of  a distant  horn  ; and  although  this  call 
does  not  appear  to  be  very  loud  when  in  the  vicinity  of  the  bird,  it  is  said  to  be  audible 
at  a great  distance — from  three  to  six  miles  according  to  different  observers. 

A remarkable  habit  of  these  birds  is  thus  descnoed  by  Dr.  Mitchell,  in  Wilson’s 
American  Ornithology  : — “ During  the  period  of  mating,  and  while  the  females  are 
occupied  in  incubation,  the  males  have  a practice  of  assembling,  principally  by  them- 
selves. To  some  select  and  central  spot,  where  there  is  very  little  underwood,  they 
repair  from  the  adjoining  district.  From  the  exercises  performed  there,  this  is  called 
a scratching-place.  The  time  of  meeting  is  the  break  of  day.  As  soon  as  the  light 
appears,  the  company  assembles  from  every  side,  sometimes  to  the  number  of  forty  or 
fifty.  When  the  dawn  is  past,  the  ceremony  begins  with  a low  tooting  from  one  of 
the  cocks  ; — this  is  answered  by  another.  They  then  come  forth  one  by  one  from  the 
bushes,  and  strut  about  with  all  the  pride  and  ostentation  they  can  display.  Their 
necks  are  incurvated ; the  feathers  on  them  are  erected  into  a sort  of  ruff ; the  plumes 
of  their  tails  are  expanded  like  fans  ; they  strut  about  in  a style  resembling,  as  nearly 
as  small  may  be  illustrated  by  great,  the  pomp  of  the  Turkey-cock.  They  seem  to  vie 
with  each  other  in  stateliness ; and,  as  they  pass  each  other,  frequently  cast  looks  of 
insult,  and  utter  notes  of  defiance.  These  are  the  signals  for  battles.  They  engage 
with  wonderful  spirit  and  fierceness,  leaping  a foot  or  two  from  the  ground,  and 
uttering  a cackling,  screaming,  and  discordant  cry.” 

Occasionally,  however,  these  exhibitions  of  pride  receive  rather  an  unpleasant 
interruption ; for  the  hunters  often  find  out  the  scratching-places,  and,  by  concealing 
themselves  over-night,  with  their  guns,  in  huts  of  pine  branches,  within  a few  yards 
of  the  spot,  deal  wholesale  destruction  upon  the  unfortunate  birds,  whilst  these  are 
engaged  in  strutting  about  or  fighting. 

Their  flesh  is  considered  particularly  delicate,  and  they  have  been  destroyed  in 
such  numbers,  notwithstanding  legislative  enactments  for  their  preservation,  that,  in 
Wilson’s  time,  they  had  advanced  in  price  from  one  dollar  to  four  or  five  dollars  a 
pair. 

In  the  Common  Grouse,  or  Ptarmigans  ( Lagopus ),  the  feathers  extend  to  the 
extremity  of  the  toes  (Fig.  172).  These  birds 
are  found  only  in  the  colder  temperate  regions 
of  the  northern  hemisphere,  and  generally  in 
mountainous  districts.  They  live  entirely  on 
the  ground,  and  feed,  like  the  preceding 
species,  upon  the  twigs  and  leaves  of  plants, 
seeds  and  berries ; but,  unlike  these,  they  are 
not  polygamous,  the  males  and  females  pairing 
and  remaining  together  during  the  breeding- 
season.  The  common  species,  or  Red  Grouse  ( Lagopus  scoticus ),  which  is  peculiar  to 
these  islands,  inhabits  heathy  districts  at  almost  any  elevation,  and  feeds  to  a great 
extent  upon  the  young  shoots  of  the  heath ; the  Ptarmigan  (L.  vulgaris),  on  the 
contrary,  is  an  inhabitant  of  the  highest  parts  of  mountains,  and  only  descends  towards 


Fig.  172’. — Foot  of  the  Common  Grouse 
{Lagopus  scoticus ). 
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the  lower*  regions  during  the  winter.  The  Red  Grouse  is  of  the  same  colour  all  the 
year  round ; but  the  Ptarmigan  acquires  a white  plumage  in  the  winter.  Both  these 


Fig.  173. — Ptarmigan  ( Lagopvs  vulgaris). 


species,  but  especially  the  former,  are  great  favourites  with  sportsmen,  and  the  number 
killed  every  autumn  is  enormous.  The  Ptarmigan  is  found  on  most  of  the  high 
mountains  of  Europe,  even  as  far  south  as  Spain  and  Italy  ; but  it  is  most  abundant  in 
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the  northern  countries,  and  a considerable  number  are  brought  to  this  country  from 
. Norway.  It  also  occurs  in  the  most  northern  parts  of  America. 

The  Odontophorince  are  distinguished  by  having  two  teeth  on  each  side  of  the  lower 
mandible,  near  tho  point.  The  bill  is  short,  and  arched  towards  the  tip,  with  the  apex 
of  the  upper  mandible  prolonged  beyond  tho  lower  one ; the  nostrils  are  situated  at  tho 
base  of  the  bill,  in  a short  rounded  groove,  and  covered  by  a membranous  scale ; tho 
icings  are  concave  and  rounded,  the  tarsi  elongated  and  slender,  and  the  toes  long,  the 
jutermost  being  longer  than  tho  inner.  These  birds  are  inhabitants  of  America,  where 
iey  take  tho  place  of  tho  Partridges  and  Quails  of  the  eastern  hemisphere,  and  are 
generally  known  by  the  same  names.  The  best  known  species  is  tho  American  Quail 
Ortyx  virginianus),  a bird  about  nine  inches  in  length,  which  is  found  in  all  parts  of 
north  America,  and  as  far  south  as  Honduras.  These  birds,  which  are  as  much  the 
bjects  of  pursuit  with  the  American  sportsmen,  as  the  common  Partridge  with  those 
if  our  own  country,  are  generally  found  about  the  plantations,  where  they  feed  upon 
vain.  They  occasionally  seek  shelter  in  woods,  but  usually  keep  in  the  open 
.elds,  concealing  themselves  amongst  the  briers  of  hedge-banks.  In  May,  the  females 
• aake  a nest  of  dry  grass  and  herbage  on  the  ground,  and  generally  protected  by  a large 
..aft  of  grass.  In  this  they  lay  from  fifteen  to  twenty-four  eggs,  and  the  young  quit 
t be  nest  as  soon  as  they  are  hatched,  running  about  with  their  mother  in  search  of 
pood.  When  disturbed  under  these  circumstances,  the  mother  immediately  puts  every 
: rtifico  in  practice  to  lure  the  intruder  away  from  her  helpless  brood,  running  along 
i ie  path  before  him  with  her  wing3  dragging  on  the  ground,  as  if  severely  wounded, 
r,  nd  returning  by  a circuitous  route  when  the  danger  has  been  eluded,  to  collect  the 
•bicks,  which,  in  obedience  to  the  first  note  of  alarm,  have  secreted  themselves  amongst 
: ie  herbage.  When  the  eggs  are  hatched  under  a common  hen,  the  young  birds  are 
3rfectly  contented  with  their  captivity  until  the  approach  of  Spring  and  the  breeding- 
lason,  when  they  invariably  take  their  departure.  Another  species,  the  Californian 
,uail  ( Ortyx  californicus),  has  the  top  of  the  head  ornamented  with  several  remarkable 
a irved  feathers. 

In  the  Turnicince,  the  bill  is  of  moderate  size,  nearly  straight,  with  the  tip  of  the 
p pper  mandible  slightly  overhanging  that  of  the  lower  one  ; the  nostrils  are  placed  in 
. groove  which  extends  beyond  the  middle  of  the  bill ; their  aperture  is  linear  and 
irtmished  with  an  elongated  scale.  The  tarsi  are  of  moderate  length,  and  stout ; the 

|>es,  usually  three  in  number,  rather  long,  and  free  at  the  base ; the  wings  short  and 
;unded,  and  the  tail  nearly  concealed  by  the  dorsal  feathers. 

These  small  birds,  which  are  pretty  generally  distributed  over  the  eastern  hemis- 
lere,  present  a considerable  resemblance  to  the  Bustards  in  their  general  appearance, 
aey  live  generally  on  barren  deserts,  where  they  run  with  great  celerity,  and  when 
j 3tuAed,  generally  conceal  themselves  in  the  taller  herbage,  or  endeavour  to 
c cape  by  running,  but  rarely  take  to  flight.  They  feed  upon  seeds  and  insects,  and 
p #e  said  to  be  polygamous,  but  little  is  known  of  their  habits.  Only  a single  species 
found  in  Europe,  the  Andalusian  Quail  ( Turnix  taehydromus),  and  this  is  espe- 
• ally  a native  of  the  countries  bordering  on  the  Mediterranean,  both  in  Europe  and 
1-  frica.  It  is  considered  by  Temminck  to  be  a migratory  bird,  and  specimens  have 
•casionally  strayed  so  far  to  the  north  as  to  reach  this  country.  Several  species 
e found  in  India  and  the  islands  of  the  Eastern  Archipelago,  and  Mr.  Gould  has 
bought  seven  or  eight  from  Australia.  The  last-named  ornithologist  confirms 
emminck’s  opinion  as  to  the  migrations  of  these  birds.  A Javanese  species,  Turnix 
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pugnctx,  i3  of  an  exceedingly  quarrelsome  disposition,  and  is  much  sought  after  by  the 
natives  of  that  island,  who  amuse  themselves  with  its  combats. 

The  last  sub- family  i3  that  of  the  Perdicince,  including  the  Partridges  and  QuaiU 
in  which  the  bill  is  short  and  compressed,  with  the  margins  of  the  mandibles  entire. 


Fig.  174. — The  Common  Partridge  [Perdix  cinerea). 


and  the  nostrils  protected  by  a hard  scale ; the  tarsi  are  elongated,  covered  in  front 
with  scales,  and  occasionally  armed  with  spurs  or  tubercles,  and  the  hinder  toe  is  more 
or  less  elevated.  The  Perdicinas  are  very  generally  distributed  over  the  temperate  and 
warmer  regions  of  the  eastern  hemisphere.  Some,  like  our  common  Partridge,  are 
stationary,  whilst  others,  such  as  the  Quails,  perform  regular  migrations.  They  live 
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Fig.  ITS. — Head  of  Red  Partridge 
(Perdix  rubra). 


principally  upon  the  ground,  in  pastures,  especially  in  mountainous  districts,  and  in 
corn-fields ; a few  inhabit  rocky  places,  and  some  aro  even  found  in  woods.  They  feed 
principally  upon  seeds,  berries,  and  buds.  Tho  nest  is  of  a very  simple  nature,  and 
generally  placed  on  the  ground  in  a small  hollow ; the  eggs  are  numerous,  and  the 
voung  run  about  from  the  moment  of  their  leaving  the  egg,  in  company  with  tho 
mother,  who  often  employs  a stratagem,  similar  to  that  related  of  the  American  Quail, 
to  save  her  young  from  danger. 

Of  the  true  Partridges  ( Perdix ) two  species  are  found  in  Britain ; one  of  them, 

the  Common  Partridge  ( Perdix  cinerca,  Fig.  176), 
is  an  undoubted  native;  but  the  second,  the 
Bed-legged  or  Guernsey  Partridge  ( Perdix  rubra, 
Fig.  175),  although  not  uncommon  in  some  locali- 
ties, is  well  known  to  have  been  introduced 
from  the  continent.  These  well-known  birds 
are  found  principally  about  corn-fields,  but  the 
Guernsey  Partridge  also  frequents  heathy  places. 
Their  food  consists  of  grain  and  seeds,  together 
with  tender  herbage  and  insects.  During  the 
autumn  and  winter,  they  keep  together  in  small 
flocks,  called  coveys ; but  early  in  the  spring  they 
separate  and  pair,  although  the  eggs  are  rarely  laid 
before  the  month  of  June.  The  nest  consists  of  a 
i tollow  scraped  in  the  ground,  generally  in  some  sheltered  situation,  and  lined  with  a few 
■ itraws.  The  eggs  vary  from  ten  to  fifteen  in  number,  and  the  whole  work  of  incubation 
i i left  to  the  female,  although  the  male  always  remains  close  to  the  nest,  endeavouring 
o o protect  his  mate  from  danger  either  by  stratagem  or  fighting.  When  the  young 
re  hatched,  they  are  attended  to  by  both  parents,  who  often  expose  themselves  to 
[ .anger  for  the  protection  of  their  helpless  brood.  To  show  the  courage  sometimes 
vinced  by  these  birds  with  this  object,  Mr.  Selby  relates  the  following  anecdote: — 

• A person  engaged  in  a field  not  far  from  my  resi- 
f ence,  had  his  attention  arrested  by  some  objects  on 
b ae  ground,  which,  upon  approaching,  he  found  to 
*:etwo  Partridges,  a male  and  female,  engaged  in 
a attle  with  a Carrion  Crow ; so  successful  and 
b bsorbed  were  they  in  the  issue  of  the  contest,  that 
b ley  actually  held  the  Crow  till  it  was  seized  and 
aiiken  from  them  by  the  spectator  of  the  scene. 

pon  search,  the  young  birds,  very  lately  hatched, 
r 'ere  found  concealed  amongst  the  grass.  It  would  appear,  therefore,  that  the  Crow,  a 
lortal  enemy  to  all  kinds  of  young  game,  in  attempting  to  carry  off  one  of  these,  had 

• sen  attacked  by  the  parent  birds,  and  with  this  singular  result. 

The  Franeolins  ( Francolinut ) closely  resemble  the  Partridges,  but  the  tarsi  of  the 
Males  are  armed  with  one  or  two  spurs.  They  differ  considerably  from  the  True  Par- 
•idges  in  their  habits,  living  in  damp  places,  in  woods  and  forests,  and  perching  con- 
: iantly  upon  trees.  One  species,  the  common  Francolin  (F.  vulgaris)  i3  an  inhabitant 
f the  south  of  Europe,  Asia,  and  the  north  of  Africa.  Like  the  Common  Partridge, 
'hich  it  resembles  in  the  form  of  its  bill,  it  feeds  upon  insects  and  seeds  ; but  some  of 
rie  African  species  derive  their  nourishment  from  bulbous  plants,  and  to  enable  them 


Fig.  176.— Head  of  Common  Partridg 
(Perdix  cinerea). 
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to  dig  these  out  of  the  ground,  the  bill,  especially  the  upper  mandible,  is  considerably  i 
elongated.  Their  flesh  is  very  good. 

The  Quails  ( Coturnix ) also  resemble  the  Partridges  in  their  general  form,  but  the  i 
head  does  not  present  the  hare  space  behind  the  eyes  which  is  characteristic  of  those  I 
birds.  The  Quails  are  all  small  birds,  the  common  species  ( Coturnix  dactylisonant ), 
which  is  a summer  visitor  to  this  country,  not  exceeding  eight  inches  in  length.  They 
are  confined  to  the  eastern  hemisphere,  over  which  they  are  generally  distributed 
and  some,  if  not  all  of  them,  are  migratory  in  their  habits.  They  are  said  to  be 
polygamous,  but  this  is  rather  doubtful,  as  the  male  is  observed  to  assist  the  female 
in  the  care  of  her  brood.  It  is  certain,  however,  that  the  males  are  excessively 
pugnacions,  and  in  some  countries  they  are  kept  in  confinement  for  the  sake  of  the 
sport  afforded  by  their  combats.  In  their  general  habits  and  food,  the  Quails  resemble  ' 
the  Partridges. 

In  the  family  of  the  Pteroclidcc,  or  Sand  Grouse,  the  hill  is  rather  short,  compressed 
nearly  straight,  and  curved  at  the  tip,  with  the  nostrils  at  the  base,  and  half  closed  by 
a membranous  scale.  The  tarsi  are  rather  long,  and  covered  in  front  with  small 
feathers  ; the  toes  short,  especially  the  hinder  one,  which  is  nearly  rudimentary,  and 
placed  high  up  upon  the  tarsus.  The  wings  and  tail  are  elongated  and  pointed,  and  in 
some  species  the  two  middle  feathers  of  the  tail  are  considerably  longer  than  the  others. 
These  birds  live  for  the  most  part  on  the  plains  and  sandy  deserts  of  the  hot  countries  of 
the  old  world. 

Two  species  ( P ter ocles  arenarius  and  P.  alchata ) are  found  in  Europe,  hut  these  l 
frequent  only  the  most  southern  parts  of  the  continent.  They  fly  well,  and  often 
perform  long  journeys,  although  they  cannot  he  regarded  as  migratory  birds; 
their  food  consists  principally  of  seeds  and  insects.  They  nidificate  on  the  ground, 
amongst  stones  or  herbage,  and  lay  four  or  five  eggs. 

The  fifth  family,  that  of  the  Phasianidce,  or  Pheasants,  includes  the  most  beautiful 
of  the  Easorial  birds ; indeed,  some  of  them  may  perhaps  he  justly  regarded  as  pre- 
eminent in  this  respect  over  all  the  rest  of  their  class.  In  these  birds  the  bill  is  of 
moderate  size  and  compressed,  with  the  upper  mandible  arched  to  the  tip,  where  it 
overhangs  the  lower  one ; the  tarsi  are  of  moderate  length  and  thickness,  usually  armed 
with  one  or  two  spurs  ; the  toes  are  moderate,  and  the  hinder  one  short  and  elevated. 
The  wings  are  rather  short  and  rounded,  and  the  tail  more  or  less  elongated  and  broad, 
hut  frequently  wedge-shaped  and  pointed.  The  head  is  rarely  feathered  all  over ; tho 
naked  skin  is  sometimes  confined  to  a space  about  the  eye,  hut  generally  occupies  a 
greater  portion  of  the  surface,  occasionally  covering  the  whole  head,  and  even  a part  of 
the  neck,  and  frequently  forming  combs  and  wattles  of  very  remarkable  forms.  In 
some  species  the  crown  is  furnished  with  a crest  of  feathers. 

The  birds  of  this  family  are  for  the  most  part  inhabitants  of  the  Asiatic  continent 
and  islands,  from  which,  however,  several  species  have  been  introduced  into  other  parts 
of  the  globe.  The  Guinea  Fowl  of  Africa,  and  the  Turkeys  of  America,  are  almost  the 
only  instances  of  the  occurrence  of  wild  Phasianidous  birds  out  of  Asia.  Some  species, 
such  as  the  common  Fowl,  the  Peacock,  the  Turkey,  and  the  Guinea  Fowl,  have  been 
reduced  to  a state  of  complete  domestication,  and  are  distributed  pretty  generally  over 
the  world. 

The  Phasianidae  constitute  four  distinct  sub-families.  In  the  Meleagrimc,  or  Tur- 
keys, the  tail  is  short  and  pendent  in  repose,  and  the  head  and  neck  are  naked  and 
covered  with  a carunculated  skin.  This  sub-family  includes  only  the  Turkeys  and 
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Guinea  Fowl  of  America  and  Africa,  representatives  of  which  aro  well-known  denizens  of 
our  poultry -yards.  The  common  Turkey  (Meleagris  Oallopavo,  Fig.  177)  in  itswild  state 

still  exists,  although 
in  greatly  diminished 
numbers,  in  the  most 
unfrequented  parts  of 
the  North  American 
continent.  It  measures 
about  three  feet  and 
a-half  in  length,  and 
is  rather  a handsome 
bird,  the  general  co- 
lour of  its  plumage 
being  black,  glossed 
■with  purple  and 
bronzed  green,  and 
the  quill  feathers 
variegated  with  white. 
The  head  and  neck 
are  covered  with  a 
bare  carunculated 

skin,  and  at  the  base 
Fig.  177-Turkey  (Meleagris  Gallopavo).  of  the  bill  there  is  a 

lingular  fleshy  appendage,  which  is  usually  of  considerable  length.  The  breast  is 
ornamented  with  a tuft  of  long  black  hair.  In  the  wild  Btate  the  Turkeys  feed  upon 
-jain  of  all  sorts,  berries,  fruits,  grass,  and  insects  ; they  collect  in  parties  of  variable 
i lumber,  and  often  journey  from  one  part  of  the  country  to  another  in  search  of  some 
. avourite  description  of  food. 

The  old  males  form  parties  separate  from  the  females,  which  also  collect  into  flocks 
r rith  their  young;  and  these  always  endeavour  to  avoid  the  old  males,  who  take  every 
-pportunity  of  killing  their  younger  brethren.  "When  moving  from  one  place  to 
-nother  their  course  is  frequently  interrupted  by  rivers,  when  they  collect  on  the 
highest  part  of  the  bank,  and  generally  remain  for  a day  or  two,  apparently  in  con- 
sultation as  to  the  best  mode  of  getting  over  the  obstacle,  the  old  males  strutting 
‘ bout  and  gobbling  with  the  greatest  importance,  as  if  to  inspire  their  weaker  and  more 
irimid  companions  with  the  necessary  courage.  Before  attempting  the  arduous  and 
1 angerou3  undertaking,  the  whole  flock  mounts  to  the  tops  of  the  highest  trees  on  the 
it  ank,  and  then  simultaneously  takes  flight  towards  the  opposite  shore.  The  stronger 
c nes  get  over  without  difficulty  ; but  many  of  the  younger  and  weaker  individuals  are 
:nable  to  support  themselves  across  a wide  river,  and,  falling  into  the  water,  are 
n ompelled  to  swim  for  their  lives,  spreading  out  their  tails  and  striking  out  with  their 
Jet.  In  this  manner  they  usually  succeed  in  making  the  shore ; but  sometimes,  when 
h ae  bank  is  steep,  a good  many,  which  are  unable  to  quit  the  water,  are  carried  away 
y the  stream  and  drowned. 

They  are  polygamous,  and  during  the  breeding  season  the  males  exhibit  themselves 
•efore  the  females,  strutting  about  with  their  tails  spread,  their  wings  drooping,  their 
l'-  eathers  ruffled,  and  their  heads  and  necks  drawn  far  baok ; at  these  times,  the  males 
itter  at  intervals  a singular  sound,  which  closely  resembles  the  word  gobbler,  several 
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times  repeated.  During  this  period  of  their  amours,  the  males  never  meet  without  a 
desperate  combat,  which  frequently  terminates  in  the  death  of  the  vanquished,  and 
they  are  said  to  endeavour  to  destroy  the  eggs  laid  by  the  females,  in  order  to 
prolong  their  honeymoon  as  much  as  possible.  The  females  form  a simple  nest  of  a 
few  dry  leaves,  in  some  dry  sheltered  situation,  and  lay  in  it  a considerable 
number  of  eggs  (usually  from  ten  to  fifteen) ; the  males  then  quit  them,  and  conceal 
themselves  in  thickets  and  other  sheltered  places  to  recover  their  condition.  The 
business  of  incubation  is  performed  entirely  by  the  females,  which  exhibit  the  greatest 
care  in  concealing  their  nests  from  other  animals,  several  of  which,  and  especially  the 
crows,  are  exceedingly  fond  of  sucking  the  eggs.  F or  greater  security,  it  is  said  that 
I three  or  four  females  will  sometimes  lay  their  eggs  in  the  same  nest ; and,  in  this  case, 
one  is  always  left  to  guard  the  precious  deposit,  whilst  the  others  go  to  seek  for  food. 
The  young  can  run  as  soon  as  hatched,  but  they  are  at  first  exceedingly  susceptible  of 
cold  and  wet,  and  it  has  been  observed  that  in  a rainy  season  the  wild  Turkeys  are 
very  scarce.  The  habits  of  the  domestic  birds  are  very  similar.  The  wild  Turkeys  are 
taken  cither  by  shooting  them  at  night  when  at  roost  upon  the  trees,  or  by  enticing  f 
them  into  a sort  of  covered  enclosure,  called  a pen , by  strewing  com  so  as  to  lead  the 
flock  gradually  up  to  the  entrance.  It  is  remarkable  that  although  this  fine  bird, 
being  exclusively  an  inhabitant  of  America,  must  have  been  very  recently  introduced 
into  Europe,  its  origin  was  so  soon  lost  sight  of,  that  even  Belon,  Aldrovandus,  and 
Gesner,  supposed  it  to  be  a native  of  Africa  and  the  East  Indies  ; and  our  ordinary  I 
English  name  would  seem  to  indicate,  that  at  its  introduction  into  this  country  it  was 
considered  to  come  from  the  east.  A second  species  of  Turkey  is  found  in  Honduras ; ( 
it  is  a much  more  splendid  bird  than  the  common  Turkey,  its  plumage  being  of  a fine 
metallic  green,  passing  to  coppery,  and  each  tail  feather  furnished  with  a blue  eye- 
spot,  surrounded  by  a black  ring.  It  is  called  the  Ocellated  Turkey  (Meleagrit 
ocellata). 

The  Guinea  Fowl,  or  Pintadoes  ( Numida ;,  of  which  a few  species  are  found  in 
Africa,  have  the  head  and  upper  part  of  the  neck  naked,  the  top  of  the  head  being  fur- 
nished either  with  a naked  crest,  or  a tuft  of  feathers  ; at  the  base  of  the  lower  man- 
dible there  is  a pair  of  small  wattles,  and  the  tarsi  are  usually  destitute  of  spurs.  The 
common  Guinea  Hen  ( Numida  meleagris)  is  an  inhabitant  of  the  wanner  parts  of  Africa, 
but  is  common  in  our  poultry-yards ; and  in  America,  individuals  that  have  escaped 
from  captivity  have  multiplied  to  such  an  extent,  that  in  Jamaica  and  some  of  the 
other  West  India  Islands,  their  depredations  upon  the  provision  grounds  render  them 
a nuisance.  The  common  Guinea  Fowl  is  rather  a large  bird,  exceeding  the  ordinary 
domestic  cock  in  size ; it  is  of  a dark  gray  colour,  covered  with  small,  round,  white 
spots.  It  is  a restless,  noisy  bird,  incessantly  uttering  a harsh  cry,  which  has  been 
compared  to  the  syllables  ca-tnac,  ca-mac,  frequently  repeated.  This  renders  their 
proximity  rather  disagreeable;  but,  although  their  tenderness  prevents  their  being  pro- 
pagated to  the  same  extent  as  the  ordinary  domestic  poultry,  the  delicacy  of  their  flesh 
and  eggs  causes  their  presence  to  he  tolerated.  They  were  well  known  to  the  ancients, 
and  formed  a conspicuous  part  in  the  feasts  of  the  Homan  epicures. 

In  a wild  state  they  live  in  flocks  in  woods,  especially  in  the  neighbourhood  of 
marshy  places,  feeding  on  insects,  worms,  and  seeds,  for  which  they  scratch  in  the 
ground  in  the  manner  of  the  common  Fowl.  They  roost  upon  trees,  and  when  pur- 
I sued  usually  take  refuge  in  the  same  situation.  In  Jamaica,  where  they  often  do  great 
damage,  they  are  taken  by  a curious  stratagem.  Some  corn  is  steeped  in  rum  mixed 
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with  the  intoxicating  juice  of  the  cassava,  and  then  strewed  upon  the  ground  in  the 
plantations  exposed  to  their  depredations ; the  birds,  on  paying  their  nocturnal  visit  to 
the  spot,  finding  such  an  abundant  supply  of  food  within  their  reach,  feed  upon  it 
greedily,  and  are  soon  found  reeling  about  in  a state  of  helpless  intoxication.  The  nest 
is  made  upon  the  ground  in  a tuft  of  grass,  or  a thicket,  and  contains  as  many  as 
twenty  eggs. 


Fig.  178.— Group  of  Pheasants.  1,  Impeyan  Pheasant  {Lophophorus  Impeyamis ) ; 2,  Tragopan 
( Ceriomis  satyra)  ; 3,  Pucras  Pheasant  ( Pucrasia  macrolopha). 


In  the  sub-family  of  the  Phasianiiue,  or  True  Pheasants,  the  tail  is  more  or  less 
longated,  usually  very  long,  wedge-shaped,  pointed,  and  composed  of  narrow,  wedge- 
haped  feathers.  Of  this  group,  which  includes  the  Pheasants  and  Domestic  Poultry, 
he  best  known  wild  species  is  the  common  Pheasant  ( Phasianus  colchicus).  This  bird, 
rhich  is  too.  well  known  to  need  description,  although  naturalised  in  this  country  and 
ncluded  in  our  lists  of  birds,  cannot  be  regarded  as  a native  species,  and  except  in 
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some  very  favourable  situations,  considerable  care  is  necessary  to  prevent  its  extinction 
It  is  a nativo  of  western  Asia,  and  is  supposed  to  have  been  originally  introduced  into 
Europe  from  the  banks  of  the  Phasis,  a river  of  the  ancient  kingdom  of  Colchis,  situated 
at  the  eastern  extremity  of  the  Black  Sea,  and  from  this  locality  its  scientific  name  is 
derived.  It  is  now,  however,  very  generally  distributed  over  the  whole  of  the  southern 
parts  of  Europe. 

The  description  of  the  habits  of  the  common  Pheasant  will  serve  with  but  little  varia- 
tion for  the  whole  group.  Its  favourite  haunts  are  woods  and  thickets,  always  in  theneigh- 
bourhood  of  water,  and  it  frequently  takes  to  marshy  islands,  overgrown  with  rashes  or 
osiers.  In  tho  summer  the  Pheasants  roost  on  the  ground,  but  during  the  latter  part  of 
the  autumn  and  winter  they  pass  the  night  upon  the  trees.  They  feed  upon  grain  and 
seeds  of  various  kinds,  intermixed  with  fruits,  green  herbage,  roots,  and  insects.  Mr. 
Yarrell  says,  that  he  has  seen  them  feeding  upon  blackberries,  sloes  and  haws ; and  that 
sometimes  their  crops  are  distended. with  acorns  of  such  large  size  that  the  birds  must 
have  had  some  trouble  in  getting  them  down.  They  are  also  said  to  be  particularly 
fond  of  the  root  of  the  common  buttercup  ( Ranunculus  bulbosus).  In  their  movements 
Pheasants  closely  resemble  the  common  Fowl,  walking  and  running  in  the  same 
manner  and  with  great  swiftness — in  fact,  rarely  taking  wing  unless  pressed  with  imme- 
diate danger.  They  are  polygamous,  and  the  males  and  females  only  associate  during 
the  breeding  season,  which  is  in  the  spring.  At  this  time  the  males,  which  have  kept 
together  during  the  winter,  separate,  each  taking  up  a particular  station,  where  he 
collects  a number  of  females  round  him,  by  strutting  about,  clapping  his  wings,  and 
crowing.  The  females  deposit  from  ten  to  fourteen  eggs  amongst  long  grass  or  bushes, 
the  nest  consisting  merely  of  a small  hollow  lined  with  dried  leaves ; they  are  then 
deserted  by  the  male,  and  the  whole  labour  of  incubation  and  bringing  up  the  young 
brood  is  left  entirely  to  them. 

The  Pheasant  breeds  pretty  readily  in  confinement,  but  under  these  circumstances 
the  female  is  apt  to  be  somewhat  careless  in  hatching  the  eggs,  which  are  therefore 
usually  put  under  a common  Hen,  and  the  possessors  of  preserves  even  collect  all  the 
eggs  that  can  be  found,  hatch  them  in  this  way  under  a Hen,  and  turn  the  young  out 
into  the  covers  when  fledged.  In  captivity  the  Pheasant  will  breed  with  the  common 
Fowl  and  Guinea  Fowl,  and  even  in  the  wild  state  hybrids  of  this  bird  with  the  Black 
Grouse  have  been  met  with.  A variety,  the  Eing-necked  Pheasant,  distinguished  by 
having  a white  ring  round  its  neck,  is  also  supposed  by  some  to  be  a hybrid  with  the 
Phasianus  torquatus,  a native  of  China.  The  young  birds  are  very  subject  to  a disease 
called  the  gapes,  which  is  caused  by  the  presence  in  the  windpipe  of  a parasitic  worm 
belonging  to  the  genus  Fasciola,  which,  causing  the  trachea  to  inflame,  often  produces 
suffocation.  Yarious  remedies  are  employed  against  this  disease, — in  its  earlier  stages 
garlic,  chives  or  young  onions  are  said  to  have  a beneficial  effect ; but  when  the  disease 
has  become  serious,  the  best  remedy  is  fumigation  with  tobacco,  the  birds  being 
enclosed  in  a tight  box,  and  smoked  until  they  are  nearly  or  completely  stupefied. 
Pheasant  shooting  is  a favourite  amusement  with  sportsmen,  and  perhaps  no  other 
description  of  game  is  so  subject  to  the  depredations  of  poachers.  The  numbers  of  these 
birds  sometimes  killed  at  battues  is  enormous,  but  it  must  be  confessed  that  this  prao* 
tice  is  not  one  of  the  most  sportsmanlike. 

Numerous  species  of  Pheasants  are  found  in  the  wooded  regions  of  the  Asiatio 
continent  and  islands.  Amongst  these,  two  of  the  most  beautiful  are  the  Gold  and 
Silver  Pheasants  of  China,  which  are  not  uncommon  in  aviaries.  The  former  ( Phasic 
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anus  piclus)  is  one  of  the  most  magnificent  species,  its  plumage  being  variegated  with 
brilhaut  scailet,  yellow,  and  blue,  and  the  head  ornamented  with  a large  yellow  crest, 
which  can  be  elevated  at  pleasure.  Cuvier  supposes  that  this  bird  was  tho  original  of 
Pliny’s  description  of  tho  Phoenix.  In  tho  Silver  Pheasant  (P.  nycthemerua ) the 
general  colour  of  the  plumage  is  white,  but  each  feather  is  adorned  with  fine  black 
lines,  and  the  whole  lower  surface  of  the  body  is  black.  One  of  the  finest  species  is 
the  Argus  Pheasant  {Argus  giganteus,  Fig.  179),  which  inhabits  the  larger  islands  of 
the  Eastern  Archipelago.  The  male  measures  between  fivo  and  six  feet  from  the  tip 

of  the  bill  to  the  extremity 
of  tho  tail,  the  greater  part 
of  which  is  formed  by  the  two 
central  feathers.  The  general 
colour  of  the  plumage  is 
brown ; but  the  most  re- 
markable character  of  the 
bird  consists  in  the  enormous 
size  of  the  secondary  quill- 
feathers  of  the  wings,  which 
often  exceed  three  feet  in 
length,  and  from  their  being 
adorned  with  a series  of  ocel- 
lated  spots  along  the  whole 
length  of  each,  give  the  bird 
a very  elegant  appearance 
when  the  wings  are  ex- 

ia  panded.  The  forests  of  the  Himalayas  contain  some  elegant  species  of  this 
sub-family,  two  of  which  are  represented  on  a preceding  page  (Pig.  178);  One 
of  these,  the  Pucras  Pheasant  {Pucrasia  macrolopha),  is  closely  allied  to  the 
common  species ; but  the  other,  the  Tragopan  {Ceriornis  satyra ),  makes  a nearer 
pproach  to  the  ordinary  fowl.  This  bird  is  remarkable  for  the  singularity  of  the 
. ppendages  with  which  the  head  of  the  male  is  adorned;  the  sides  of  the  head  are 
raked,  and  behind  each  eye  there  is  a long  horn  of  a bluish  colour,  which  is  also  the 
but  of  the  dilatable  wattles  which  hang  down  from  the  chin.  The  plumage  in  the 
l tale  is  of  a rich  red  colour,  adorned  with  small  white  spots  ; but  in  the  females  it  is 
: rown.  The  latter  are  also  destitute  of  the  appendages  of  the  head. 

The  most  important  species  of  this  group,  and  perhaps  the  most  valuable  of  all 
, .rirda,  is  the  Common  Fowl  {0 alius  domesticus).  This  bird  has  been  under  the  pro- 
:• -ctionof  man  from  time  immemorial;  and  the  earliest  historical  records  which  we 
possess,  the  curious  paintings  of  the  Egyptians,  show  that  this  and  most  of  our 
ir  -dinary  domestic  animals  were  as  completely  domesticated  at  that  early  period  as  in 
: b ur  own  day.  The  original  stock  of  the  Domestic  Fowl  has  been  supposed  to  be  the 
! ■’alius  Bankivus,  or  Jungle  Fowl  of  Java  ; but  naturalists  are  far  from  having  arrived 
i '•  ■ any  certainty  upon  this  point,  and  it  seems  not  improbable,  either  that  this  valuable 
:ird  forms  a species  per  se,  or  that  it  has  been  produced  by  an  intermixture  of  nearly 
died  species. 

Nearly  allied  to  the  true' Pheasants  are  the  Lophophormee,  of  which  the  Impcyan 
Peasant  {Lophophorus  Impeyanus,  Fig.  178)  is  a fine  example.  In  these  tho  bill  is 
r road  at  the  base  and  rather  long,  with  the  tip  of  tho  upper  mandible  projecting  con- 
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sidcrably  beyond  that  of  the  lower  one,  and  the  tail  is  broad  and  rounded  at  the 
extremity.  The  Impeyan  Pheasant,  which  is  the  best  known  species,  is  found  abun-  * 
dantly  upon  tho  Himalayas  ; the  male  is  a handsome  bird  nearly  as  large  as  a Turkey 
and  of  a general  black  colour ; but  the  feathers  reflect  most  beautiful  metallic  blue* 
green,  golden,  and  coppery  tints.  The  head  is  adorned  with  a remarkable  tuft  of 
plumes,  which,  like  the  feathers  of  the  back,  appear  golden-green  by  reflection.  The 
tail  is  of  a fine  chestnut-red  colour,  and  the  rump  white.  The  females  are  far  inferior  I 
in  beauty  to  tho  males,  being  of  a general  brown  tint,  more  or  less  variegated  with 
gray  and  tawny.  Tho  bird  feeds  principally  upon  bulbous  roots,  for  digging  up  which 
tho  elongated  upper  mandible  is  particularly  adapted. 

The  last  sub-family  of  the  Phasianidous  birds  is  that  of  the  Pavonince,  or  Peafowl, 
distinguished  by  having  a tuft  or  crest  upon  the  head,  and  the  tail-coverts  greatly  elon- 
gated, these  being  the  feathers  which  in  the  common  Peacock  form  that  beautiful 
ornament  usually  known  as'  the  tail.  The  Common  Peacock  ( Pavo  cristatus ) is  un- 
doubtedly one  of  the  most  magnificent  of  birds.  Every  one  must  have  admired  the 
splendid  metallic  colouring  of  the  gorgeous  train  of  this  bird,  with  its  hundreds  of 
jewel-like  eyo-spots ; and  few  objects  in  nature  are  more  brilliant  than  a fine  Peacock, 
with  this  beautiful  appendage  spread  into  a glittering  circle  in  the  bright  rays  of  the 
sun.  The  form  of  the  bird  is  also  exceedingly  elegant,  and  the  general  plumage  of  the  I 
body  exhibits  rich  metallic  tints,  that  of  the  neck  particularly  being  of  a fine  deep  ' 
blue,  tinged  with  golden-green.  The  female,  however,  is  of  a much  more  sober  hue,  I 
her  whole  plumage  being  usually  of  a brownish  colour.  The  voice  of  the  Peacock  is  ! 
by  no  means  suitable  to  the  beauty  of  its  external  appearance,  consisting  in  a harsh 
disagreeable  cry,  not  unlike  the  word  paon,  which  is  the  French  name  for  the  bird. 

Although  naturalized  as  a domestic  bird  in  Europe,  the  Peacock  is  a native  of  1 
India,  where  it  is  still  found  abundantly  in  a wild  state ; and  the  wild  specimens  are  : 
said  to  be  more  brilliant  than  those  bred  in  captivity.  The  date  of  its  introduction  I 
into  England  is  not  known , but  the  first  Peacocks  appear  to  have  been  brought  into  ; 
Europe  by  Alexander  the  Great,  although  these  birds  were  amongst  the  articles  im-  i 
ported  into  Judea  by  the  fleets  of  Solomon.  They  reached  Rome  towards  the  end  of  ! 
the  Republic,  and  their  costliness  soon  caused  them  to  be  regarded  as  one  of  the  : 
greatest  luxuries  of  the  table,  although  the  moderns  find  them  dry  and  leathery. 
This,  perhaps,  as  much  as  the  desire  of  ostentation,  may  have  induced  the  extravagance  j 
of  Vitellius  and  Heliogabalus,  who  introduced  dishes  composed  only  of  the  brains  and  i 
tongues  of  Peacocks  at  their  feasts.  In  Europe,  during  the  middle  ages,  the  Peacock  I 
was  still  a favourite  article  in  the  bill  of  fare  of  grand  entertainments,  at  which  it  was  j 
served  with  the  greatest  pomp  and  magnificence ; and  during  the  period  of  chivalry  it  , 
was  usual  for  knights  to  make  vows  of  enterprise  on  these  occasions,  “before  the  j 
Peacock  and  the  ladies.”  In  the  present  day,  however,  the  bird  is  kept  entirely  for 
the  sake  of  the  elegance  of  its  appearance. 

In  a state  of  nature  they  frequent  jungles  and  wooded  localities,  feeding  upon 
grain,  fruits,  and  insects.  They  are  polygamous,  and  the  females  make  their  nests 
upon  the  ground,  amongst  bushes  ; the  nest  is  composed  of  grass,  and  the  number  of 
eggs  laid  is  said  to  be  five  or  six.  They  roost  in  high  trees,  and  even  in  captivity 
their  inclination  to  get  into  an  elevated  position  often  manifests  itself ; and  they  may 
frequently  be  seen  perched  upon  high  walls,  or  upon  the  ridges  of  buildings. 

The  common  Peacock  and  its  immediate  allies,  have  only  a single  spur  on  the  ; 
tarsus  ; but  the  species  of  the  genus  Polyplectron  are  furnished  with  two,  or  even  more,  j 
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of  these  weapons.  In  these  birds  the  tail  coverts  nro  much  shorter  than  in  the  True 
Peacocks,  and  in  tho  best  known  species  ( Polypleetron  bicalcaratus)  are  of  a reddish 
colour,  each  adorned  with  a double  ocellated,  green  spot. 

AVe  come  now  to  a remarkable  family  of  birds,  inhabitants  of  the  islands  of 
the  Eastern  Archipelago  and  New  Holland,  in  which  the  hatching  of  tho  eggs  is 
generally  left  to  the  heat  of  the  sun,  assisted  by  the  warmth  evolved  from  a mass  of 
vegetable  matter  collected  by  tho  parents,  in  which  tho  eggs  are  imbedded.  This  is 
the  family  of  the  Megapodiidcv,  in  which  the  bill  is  rather  stout,  arched  towards  the 
apex,  and  obtuse  at  tho  tip ; the  wings  aro  rounded,  the  tarsi  long  and  stout,  and 
usually  covered  with  large  scales,  the  feet  large  and  the  hind  toe  elongated  and  placed 
on  the  same  level  with  the  other  toes.  Tho  claws  arc  long  and  stout.  These  birds  are 
divided  into  two  sub-families,  distinguished  by  the  form  of  tho  bill. 

In  one,  the  Megapodince,  or  Mound  birds,  the  bill  is  rather  weak  and  depressed  to- 
wards the  base,  and  stronger  and  slightly  arched  towards  the  apex.  The  species  of 
this  sub-family  are  found  generally  in  the  shady  forests  of  the  Indian  islands.  Their 
.-general  habits  are  not  very  well  known,  but  they  arc  said  to  lay  their  eggs,  which  are 
of  a large  size,  in  holes  in  the  sand,  covering  them  over  and  leaving  them  to  be  hatched 
by  the  heat  of  the  sun.  Nevertheless,  the  habits  of  an  Australian  species,  the  Jungle 
Fowl  [Megapodius  tumulus)  prove  that  these  birds  take  more  care  of  their  offspring. 
[This  bird,  which  is  about  the  size  of  the  common  Fowl,  collects  together  vast  heaps  of 
vegetable  matter  in  which  to  deposit  its  eggs,  which  are  then  hatched  by  the  heat  evolved 
; during  the  gradual  decay  of  the  mass ; the  sun’s  rays  evidently  have  little  to  do  with  the 
process,  as  the  mounds  are  sometimes  completely  protected  from  them  by  foliage.  One 
k*of  these  mounds  has  been  seen  measuring  fifteen  feet  in  height,  and  sixty  in  circum- 
: ference  at  the  bese.  According  to  Mr.  Gould,  this  bird  is  always  found  near  the  coast, 
-.where  it  keeps  in  dense  thickets  feeding  upon  seeds,  berries,  insects,  and  roots,  the  latter 
: of  which  it  scratches  up  with  great  facility  with  its  powerful  claws.  Its  flight  is  very 
■'  oeavy. 

The  Leipoa  ocellata,  or  “ Native  Pheasant”  of  the  Australian  colonists,  is  another 
oird  belonging  to  the  present  sub-family . It  deposits  its  eggs  in  mounds  formed  of 
ft  vegetable  matter  covered  with  sand,  which  are  often  as  much  as  three  feet  in  height,  and 
■mine  in  diameter.  The  eggs  are  much  sought  by  the  natives. 

But  the  most  remarkable  of  the  mound-building  birds  is  the  Australian  Brush- 
I Turkey  ( Talegalla  Lathami),  which  constitutes  the  type  of  tho  sub-family  Tallegalluue. 
r this  group  differs  from  the  preceding  in  the  greater  elevation  of  the  base  of  the  bill ; 

<ut  the  habits  of  the  birds  are  very  similar.  The  Brush-Turkey,  which  is  the  species 
>est  known  to  naturalists,  is  about  the  size  of  a Turkey,  and  of  a blackish-brown 
olour,  with  the  head  and  neck  nearly  naked,  furnished  only  with  scattered,  hair-like 
eathers.  The  colour  of  the  skin  in  these  parts  is  pink  ; but  the  neck  is  also  furnished 
f vith  a wattle  of  a bright  yellow  colour.  This  bird  lives  in  small  flocks  in  the  bush, 
rjid  generally  eludes  danger  by  the  rapidity  with  which  it  runs  through  the  tangled 
nrushwood.  When  suddenly  alarmed,  however,  the  flock  will  immediately  rise  into  } 
. he  trees,  where  they  perch  upon  the  lowest  branches,  and  then  leap  from  branch 
■ o branch  until  they  reach  the  top,  when  they  often  take  wing,  and  fly  to 
Bother  part  of  the  bush  where  they  expect  to  be  undisturbed.  The  quantity  of 
'decaying  vegetable  matter,  collected  by  these  birds  for  the  reception  of  their  eggs,  is 
normous,  amounting,  according  to  Mr.  Gould,  to  from  two  to  four  cart-loads.  Each 
f these  mounds  is  produced  by  the  united  efforts  of  several  pairs  of  birds,  the  females  j 
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of  which  lay  their  eggs  in  the  mass  at  a considerable  depth  from  the  surface,  and  at  a 
distance  of  about  a foot  from  each  other.  Tho  materials  of  the  mound  are  entirely 
collected  by  means  of  the  feet,  the  birds  grasping  a quantity  of  leaves  or  grass  in  one 
foot,  and  throwing  it  backwards  towards  a common  centre,  and  in  this  manner,  says  I 
Mr.  Gould,  they  clear  “ the  surface  of  the  ground  to  a considerable  distance  so  com- 
pletely, that  scarcely  a leaf  or  blado  of  grass  i3  left.”  A pair  of  Brush-Turkeys  have 
lately  bred  in  the  Zoological  Gardens,  and  it  appears,  from  observations  made  there,  ' 
that  the  male  bird  attends  assiduously  upon  the  mound,  shifting  the  position  of  the 
eggs,  and  assisting  the  young  on  their  first  entranco  into  the  world.  The  eggs,  which 
are  nearly  four  inches  in  length,  are  said  to  be  delicious  food,  and  are  accordingly 
sought  after  with  avidity  both  by  the  natives  and  colonists.  A second  species  of 
Tallegalla  (T.  Cuvieri ) is  found  in  New  Guinea,  and  a third  species  belonging  to  the  ! 
group,  the  Megacephalon  maleo,  inhabits  Celebes,  but  their  habits  are  almost  unknown. 

The  last  family  in  the  order  is  that  of  the  Cracidas,  or  Curassows,  which  appear  to 
be  the  American  representatives  of  the  Pheasants.  They  have  the  bill  of  moderate 
size,  but  more  or  less  arched  to  the  tip,  with  the  nostrils  situated  at  the  base ; the 
wings  are  short  and  rounded ; the  tail  elongated  and  very  broad ; the  tarsi  and  toes 
elongated,  the  former  stout,  the  latter  slender  ; and  the  hind  toe  is  placed  in  the  same 
plane  with  the  others. 

These  birds  are  inhabitants  of  the  forests  of  tropical  America,  where  they  feed 
upon  seeds,  fruits,  buds,  and  insects.  They  live  upon  the  ground,  but  roost  and  make 
their  nests  on  trees.  Some  of  them  may  be  domesticated  to  a considerable  extent ; but 
others  are  very  wild  and  untractable. 

The  common  or  crested  Curassow  [Craz  aledor,  Fig.  180),  is  almost  as  large  as  a 
Turkey,  or  about  three  feet  in  length ; it  is  of  a shining  black  colour,  glossed  with 

purple  and  green,  and  the  top  of  the 
head  is  furnished  with  a crest  of  curled 
or  twisted  feathers,  which  the  bird  can 
raise  or  depress  at  pleasure.  The  ab- 
domen and  tail  coverts  are  white.  The 
bill  is  strong,  and  much  elevated  at  the 
base,  where  it  is  surrounded  by  a skin, 
in  which  the  nostrils  are  pierced. 

These  birds  are  found  abundantly 
in  Brazil,  and  from  that  country  to 
Mexico ; they  collect  in  small  companies, 
and  feed  principally  upon  seeds  and 
fruits.  They  are  even  domesticated  in 
their  native  country  ; and  a rather 
smaller  species,  the  Red  Curassow  [Craz 
rubra),  has  even  been  brought  into 
Holland,  where  it  was  found  to  be 
almost  as  prolific  as  the  common  Fowl.  They  associate  readily  with  other  poultry, 
and  their  flesh  is  said  to  be  exceedingly  delicate.  A nearly  allied  species  ( Craz 
globicera),  has  a large,  yellow,  globular  knob  at  the  base  of  the  bill.  This  is  still  more 
striking  in  the  Pauxi  [Our ax  pauxi),  which  has  an  oval  blue  tubercle,  of  a stony 
hardness,  and  as  large  as  the  head,  situated  at  the  base  of  the  bill.  This  bird  is  sai  to 
nidificate  on  the  ground. 


Fig.  180. — Curassow  ( Crax  alector ). 
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The  Guans  {Penelope)  and  their  allies  are  also  inhabitants  of  the  great  forests  of 
tropical  America.  Thoy  are  more  elegant  in  their  forms  than  the  Curassows,  and  bear 
a considerable  resemblance  to  the  Pheasants.  Tho  throat  has  a naked  skin,  which  the 
bird  can  dilate  at  pleasure.  They  live  solitary,  feeding  principally  upon  fruits,  and 
perching  and  making  their  nests  on  trees.  Their  flesh  is  said  to  be  very  delicate  food ; 
but  the  birds  are  timid  and  wild,  and  do  not  appear  to  submit  to  domestication  so 
readily  as  the  Curassows. 

Order  V. — Columb^e. 

General  Characters.— With  the  order  of  the  Qolumbce , or  Doves,  we  commence 
; the  second  great  section  of  the  class  of  Birds,  the  Insessores , or  pre-eminently  perching 
| birds,  which,  with  comparatively  few  exceptions,  pass  the  greater  part  of  their  time  in 
the  air,  or  perched  in  elevated  situations,  almost  always  selecting  trees  or  rocks  for  the 

[purpose  of  nidification,  and  devoting  great  care  and  attention  to  the  bringing  up  of 
their  young,  until  the  latter  are  capable  of  flight. 

The  Doves  are,  in  many  respects,  closely  allied  to  the  Gallinaceous  birds,  so  nearly, 
indeed,  that  by  some  authors  they  are  included  in  the  same  order,  and  it  must  be  con- 
^ ..fessed  that  the  two  groups  approximate  very  closely.  The  principal  character  by 
which  the  true  Doves  are  distinguished  from  the  Gallinaceous  birds,  is  derived  from 
the  structure  of  the  bill.  The  upper  mandible  is  horny,  and  arched  in  its  apical 
I portion,  but  the  base  is  occupied  by  a second  convexity,  formed  by  a cartilaginous 
; plate  which  covers  the  nasal  cavities,  and  in  the  anterior  portion  of  which  the  nostrils 
: are  pierced ; this,  in  its  turn,  is  clothed  with  a skin  which 
i-i  smooth  and  scurfy  in  some  species,  whilst  in  others, 
rind  even  in  particular  varieties,  it  acquires  a fleshy 
c development,  and  forms  a warty  lump  at  the  base  of 
rie  bill.  The  oesophagus  speedily  widens  into  a large 
girop,  situated  on  both  sides  of  the  alimentary  canal, 
rind  during  the  breeding  season  it  is  furnished  with 
mmerous  glands  for  the  secretion  of  a milky  juice, 

■ rhich,  mixing  with  the  food  in  the  crop,  softens  it  so 
r s to  render  it  more  fit  for  the  nourishment  of  the 
’ ’oung  birds,  which  are  fed  for  a considerable  time 
f vith  food  regurgitated  by  their  parents.  The  gizzard  is  very  powerful,  the  intestine 
mg  and  slender,  and  the  coeca  small. 

The  tarsi  are  usually  short,  rather  stout,  and  covered  with  scutella,  but  sometimes 
r gathered.  The  toes  are  four  in  number,  of  moderate  length,  the  hind  toe  being  placed 
the  same  plane  as  the  anterior  ones,  which  are  not  united  by  a membrane,  even  at 
le  base,  although  in  some  cases  the  outer  toe  is  completely  united  to  the  middle  one  at 
le  base  ; the  upper  surface  of  all  the  toes  is  covered  with  short  scutella,  and  beneath 
lese  the  toes  are  considerably  flattened  and  clothed  with  a papillate  skin.  The  claws 
r re  rather  short  and  curved. 

The  quill  feathers  of  the  wing3  and  tail  are  very  uniform  in  number.  The  former  • 
•e  generally  long  and  pointed,  and  have  ten  primary  quills  ; the  tail  is  almost  always 
■imposed  of  twelve  feathers,  rarely  of  sixteen.  The  general  plumage  is  distinguished 
■cm  that  of  the  Gallinaceous  birds  by  the  absence  of  the  plumules,  or  accessory 
* others,  which  in  the  latter  attain  a great  development. 

The  Columbac,  in  general,  are  arboreal  in  their  habits,  but  most  of  them  seek  their 


Fig.  181.— Head  of  the  Rock  Dove 
( Columlia  Livias). 
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food  on  the  ground,  and  they  all,  notwithstanding  the  shortness  of  their  legs,  walk 
with  ease  and  considerable  celerity.  Their  flight,  as  might  be  expected  from  the  form 

and  size  of  their  wings,  is  strong  and  sus- 
tained, and  some  species  perform  considerable 
migrations.  In  this  respect  they  offer  a 
striking  contrast  to  the  heavy,  short-winged 
Gallinaceous  birds,  whose  flight  is  usually 
slow,  and  only  capable  of  being  maintained 
for  a short  distance.  In  their  mode  of  drink- 
ing, also,  they  differ  remarkably  from  all 
other  birds  ; for,  instead  of  taking  up  a small 
quantity  of  water  in  the  mouth,  and  then 
swallowing  it  by  raising  the  head,  they 
immerse  the  bill  in  the  water,  and  drink 
without  stopping  until  they  are  satisfied. 
The  Pigeons  generally  nestle  in  trees  or  in 
the  holes  of  rocks ; rarely  on  the  ground.  The 
young,  when  hatched,  are  quite  helpless, 
and  require  to  be  fed  carefully  by  their 
parents  for  some  time,  during  which  they 
! remain  in  the  nest.  The  duty  of  incubation,  and  the  care  of  the  young,  is  shared  by 
both  parents. 

These  birds  are  found  in  all  the  warm  and  temperate  parts  of  the  globe,  but  it  is 
in  the  warmer  regions  that  they  occur  in  the  greatest  abundance.  There,  also,  many 
of  the  species  attain  a splendour  of  plumage  which  rivals  almost  anything  else  that  we 
meet  with  amongst  the  feathered  inhabitants  of  the  air,  and  of  which  our  native 
species,  although  by  no  means  deficient  in  beauty,  can  give  us  no  idea.  Everywhere 
the  Doves  are  regarded  with  more  or  less  favour,  doubtless  owing  in  a great  measure 
to  their  reputation  for  conjugal  fidelity  and  the  peculiarly  melancholy  sound  of  their 
voice,  which  is  universally  a plaintive  cooing.  These  characters,  coupled  with  the 
continual  exhibition  of  all  the  signs  of  a most  tender  affection  between  the  sexe3  during 
the  breeding  season,  induced  the  ancients  to  consecrate  the  Dove  to  Yenus.  In  many 
Christian  countries  also  the  Dove  is  regarded  as  a sacred  animal,  because  under  its 
form  the  Holy  Spirit  is  described  as  having  descended  upon  our  Saviour  at  his  baptism. 

Divisions. — These  birds  may  be  divided  into  five  families.  In  the  first,  the 
Didunculidce,  the  bill  is  about  as  long  as  the  head,  with  the  upper  mandible  much 
depressed  at  the  base,  strongly  arched  in  its  apical  portion,  and  hooked  and  acute  at  the 
tip ; the  lower  mandible  has  the  apex  truncated,  and  three  distinct  teeth  on  each  side 
near  the  apex.  The  nostrils  are  placed  in  the  middle  of  the  membranous  depressed 
portion  of  the  base.  The  tarsi  are  stout ; and  the  toes  long,  with  long  curved  claws. 
This  family  includes  only  a single  species,  the  Didunculus  strigirostris,  a bird  a little 
larger  than  a Partridge,  which  inhabits  the  Navigator’s  Islands.  This  bird  has  the 
head  and  neck  and  the  whole  lower  surface,  with  the  exception  of  the  under  tail- 
coverts,  black,  glossed  with  green  ; the  upper  surface  and  the  lower  tail-coverts  arc 
chestnut-red,  and  the  bill  and  a ring  of  naked  skin  round  the  eyes  are  yellow.  From 
some  notes  on  this  bird,  communicated  to  the  Zoological  Society  by  Lieut.  "Walpole, 
E.N.,  it  appears  that  the  Didunculi  remain  almost  constantly  upon  trees,  feeding 
upon  berries  and  fruits  during  the  day,  and  roosting  at  night  amongst  the  branches. 


Fig.  182. — Foot  of  Ring  Dove  from  above 
and  beneath. 
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They  fly  pretty  well,  and  are  generally  seen  either  in  pairs  or  small  flocks.  They 
nidificate  amongst  the  rocks  in  the  interior  of  the  Islands,  and  the  young,  like  those 
of  other  Pigeons,  are  naked  and  helpless.  Their  flesh  is  excellent.  The  natives, 
according  to  Lieut.  Walpole,  “are  fond  of  keeping  tho  Didunculi  tame  as  pets,  either 
.taking  them  from  the  nest,  or,  when  older,  with  bird-lime.  They  attach  the  bird  by 
a long  string  fastened  round  one  leg  to  a stick  about  two  feet  in  length,  with  a fork  at 
the  end,  which  is  stuck  generally  in  the  wall  insido  the  hut,  but  sometimes  m tlie 
ground  outside.  The  natives,  when  they  walk,  often  carry  with  them  these  sticks 
with  the  birds  attached,  and  train  the  birds  to  leave  the  stick  occasionally,  and  hover 
over  it  till  it  is  again  presented  for  the  bird  to  perch  on — the  line  by  which  it  is 
attached  being  long  enough  to  admit  of  this  operation.”  The  Didunculus  is,  however, 
-.particularly  interesting  from  its  constituting  the  nearest  approach  amongst  existing 
, vjirtk  to  the  singular  extinct  bird,  tho  Dodo,  the  true  position  of  which  has  been  shown 
i jy  MM.  Strickland  and  Melville  to  be  amongst  the  Columbae. 

This  remarkable  bird  forms  the  type  of  the  second  family,  that  of  the  Dididce.  At 
the  discovery  of  the  Island  of  Mauritius  in  159S,  the  Dodo  was  still  abundant  there, 
jut  in  the  course  of  a few  years  it  was  completely  extirpated  by  the  sailors.  A few 
specimens  were,  however,  brought  to  Europe  in  the  period  which  intervened  between  its 
. liscovery  and  its  final  destruc- 
tion, and  from  these  several  oil 
i, huntings  were  made,  which, 
wjvith  two  heads,  a foot,  and  a few 
lie'eathers,  are  now  the  only  proofs 
ii:>f  the  existence  of  a large  bird, 
jrirhich  was  certainly  living  with- 
in the  last  two  hundred  years, 
f Che  Dodo  ( Didus  inept  us,  Fig.  183) 

. s described  as  being  considerably 
(aarger  than  a Swan,  weighing 
, ometimes  fifty  pounds,  and  of  a 
'ery  bulky  and  heavy  form.  The 
•ill  was  long  and  strong,  de- 
pressed at  the  base,  with  a sepa- 
rate and  much  arched  apical 
Kiortion,  which  was  so  sharp  and 
ctrongly  hooked  at  the  tip,  that 
k he  Dodo  has  been  considered  by  Fig- 1 83-Dodo  ^idm  incptus]  * 

0 ome  naturalists  as  approaching  the  predaceous  birds.  The  nsstrils  were  placed  on  the 

1 ides  of  the  depressed  portion  of  the  bill,  which  was  covered  by  a naked  skin ; the  face 
r-ra3  similarly  clothed.  The  feet  were  very  short  and  stout,  but  bear  a considerable 
. esemblance  to  those  of  a Pigeon.  The  wings  were  also  very  short,  and  quite  incapable 
f f raising  the  bird  into  the  air  even  had  they  been  furnished  with  the  ordinary  stiff 
. uill  feathers,  but  instead  of  these  they  bore  a few  soft  decomposed  plumes,  like  those 
i f the  Ostrich,  and  the  tail  was  adorned  with  a tuft  of  similar  but  smaller  feathers. 

Tiia  rudimentary  condition  of  the  wings  led  to  the  Dodo’s  being  placed  amongst  the 

lureorial  birds  by  many  writers.  The  general  colour  of  the  Dodo  was  a blackish-gray, 
- ut  the  plumes  of  the  wings  were  of  a light  ash  colour. 

In  the  little  Island  of  Rodriguez,  lying  in  the  ocean  to  the  east  of  the  Mauri- 
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tiua  and  Bourbon,  where  the  Dodo  abounded,  it  appears  from  some  bones  in  the'  posses, 
sion  of  tho  Zoological  Socioty  that  three  species  qf  wingless  birds  formerly  existed 
One  of  these  Mr.  Bartlett  considers  to  be  identical  with  the  Dodo  of  the  Mauritius 
another  was  nearly  twice  the  size  of  the  Dodo,  whilst  the  third  was  rather  smaller  than 
that  bird.  The  latter  is  probably  the  Solitaire,  which  is  described  by  Leguat,  a French 
voyager,  in  tho  following  terms  : — 

“ Of  all  the  birds  in  the  island,”  says  he,  “ the  most  remarkable  is  that  which  goes 
by  the  name  of  the  Solitary,  because  it  is  very  seldom  seen  in  company,  though  there 
are  abundance  of  them.  The  feathers  of  the  male  are  of  a brown-gray  colour ; the  feet 
and  beak  are  like  a Turkey’s,  but  a little  more  crooked.  They  have  scarce  any  tail, 
but  their  hind  part  covered  with  feathers  is  roundish,  like  the  crupper  of  a Horse;  they 
?ire  taller  than  the  Turkeys.  Their  neck  is  straight,  and  a little  longer  in  proportion 
than  a Turkey’s  when  it  lifts  up  its  head.  Its  eye  is  black  and  lively,  and  its  head 
without  comb  or  cap.  They  never  fly,  their  wings  are  too  little  to  support  the  weight 
of  their  bodies  ; they  serve  only  to  beat  themselves  and  to  flutter  when  they -call  one 
another.  They  will  whirl  about  for  twenty  or  thirty  times  together  on  the  same  side 
during  the  space  of  four  or  five  minutes.  The  motion  of  their  wing3  makes  then  a noise 
very  like  that  of  a rattle,  and  one  may  hear  it  two  hundred  paces  off.  The  bone  of 
their  wings  grows  greater  towards  the  extremity,  and  forms  a little  round  mass  under 
the  feathers  as  big  as  a musket  ball.  That  and  its  beak  are  the  chief  defence  of  this 
bird.  ’T  is  very  hard  to  catch  it  in  the  woods,  but  easie  in  open  places,  because  we 
run  faster  than  they,  and  sometimes  we  approach  them  without  much  trouble.  From 
March  to  September  they  are  extremely  fat,  and  taste  admirably  well,  especially  while 
they  are  young.  Some  of  the  males  weigh  forty-five  pounds. 

“ The  females  are  wonderfully  beautiful,  some  fair,  some  brown  ; I call  them  fair, 
because  they  are  of  the  colour  of  fair  hair.  They  have  a sort  of  peak,  like  a widow’s, 
- upon  their  breasts  (beaks?),  which  is  of  a dun  colour.  No  one  feather  is  straggling 
from  the  other  all  over  their  bodies,  they  being  very  careful  to  adjust  themselves,  and 
make  them  all  even  with  their  beaks.  The  feathers  on  their  thighs  are  round  like 
shells  at  the  end,  and  being  there  very  thick,  have  an  agreeable  effect.  They  have 
two  risings  on  their  craivs,  and  the  feathers  are  whiter  there  than  the  rest,  which 
livelily  represents  the  fine  neck  of  a beautiful  woman.  They  walk  with  so  much 
stateliness  and  good  grace,  that  one  cannot  help  admiring  and  loving  them ; by  which 
means  their  fine  mien  often  saves  their  lives.” 

Making  allowance  for  some  poetic  license,  which  the  gallantry  of  the  worthy 
Leguat  appears  to  have  induced  him  to  take  in  his  description  of  the  females,  this 
appears  to  be  a trustworthy  account  of  the  aspect  and  manners  of  a bird  nearly  allied 
to  the  Dodo ; and  in  this  case,  at  any  rate,  Leguat  is  not  deserving  of  the  censure  of 
Cuvier,  who  does  not  consider  his  testimony  of  any  great  value.  At  all  events,  some 
of  the  bones  above  referred  to  belonged  to  a bird  about  the  size  attributed  by  Leguat 
to  the  Solitaire,  and  recent  authors  have  appropriated  Gmelin’s  name  of  Didus  solitariui 
to  this  bird.  To  the  third  species,  Mr.  Bartlett  gives  the  name  of  Didus  Nasarenus, 
which  was  employed  by  Gmelin,  for  a bird  described  by  Francois  Coache,  many  years 
ago,  under  the  name  of  the  Dodo,  but  to  which  he  ascribes  only  three  toes.  The 
occurrence  of  at  least  three  species  of  large  wingless  birds  upon  these  islands,  sepa- 
rated as  they  are  by  many  miles  of  sea,  is  a most  remarkable  circumstance ; and,  as 
the  birds  could  by  no  possibility  pass  from  one  island  to  the  other,  the  only  plausible 
supposition  by  which  their  presence  can  be  accounted  for  is,  that  these  islands  at  one 
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time  formed  part  of  a great  continent,  which  is  now  submerged  beneath  the  waves  of 
the  great  Indian  Ocean.  As  the  birds  wore  in  existence  at  a comparatively  recent 
. period,  some  naturalists  are  not  without  expectations  that  the  same,  or  allied,  species 
may  still  be  found  in  the  neighbouring  and  almost  unexplored  island  of  Madagascar. 

It  will  be  exceedingly  interesting,  if  wo  should  hereafter  receivo  living  specimens  of 
birds,  the  very  existence  of  which  was  regarded  as  apocryphal  by  many  eminent 
i :oaturalists- 

The  third  family  is  that  of  the  Gouridcc,  or  Ground  Pigeons,  in  which  the  bill  is  of 
« noderate  size,  slender,  straight,  and  much  arched  at  the  apex ; the  tarsi  long  and 
itout;  and  the  toes  long,  margined  with  a sort  of  membrane,  and  furnished  with 
i hort  curved  claws.  These  birds  approach  more  nearly  than  any  of  the  other  members 
f the  order  to  the  true  Gallinaceous  birds;  their  tarsi  are  longer,  and  they  generally, 
rive  in  flocks  upon  the  ground,  where  they  seek  their  food,  consisting  of  seeds,  &c.,  and 
rarely  perch  upon  trees.  They  are  found  in  the  warm  parts  of  both  hemispheres,  and 
r oms  of  "them  attain  a considerable  size ; the  type  of  the  family,  the  Crowned  Pigeon 
f the  Indian  Archipelago  ( Goura  coronata ),  being  nearly  as  large  as  a Turkey  It  is 
ept  in  the  poultry  yards  in  Java,  but  does  not  breed  in  Europe.  Many  of  the  species 
re  exceedingly  beautiful;  one  of  them,  the  Nicobar  Pigeon  ( Calanas  nicobarica),  is 
remarkable  not  only  in  this  respect,  but  also  for  the  resemblance  in  the  arrangement 
f the  tail  feathers  to  that  of  the  cock.  This  bird  is  of  a dark  purplish,  or  nearly 
l flack,  colour,  with  the  feathers  of  the  neck  long,  pointed,  and  glossed  with  blue,  red, 
nd  gold ; the  wings  are  blue,  the  back;  brilliant  golden-green,  and  the  tail  white.  It 
•.  t found  in  several  parts  of  India. 

From  these  we  pass  to  the  Colutnbida,  or  true  Pigeons,  the  family  to  which  all  our 
Hritish  species  belong.  These  birds  present  the  characters  of  the  order  in  their  greatest 
s erfection.  The  bill  is  rather  slender,  horny,  arched,  and  acute  at  the  tip,  covered 
n nth  a soft  tumid  skin  at  the  base  ; the  nostrils  are  pierced  in  the  form  of  longitudinal 
; its  in  the  front  of  the  basal  swelling  (Fig.  181) ; tarsi  are  short,  and  usually  about 
u qual  in  length  to  the  hinder  toe;  the  anterior  toes  are  elongated  (Fig.  182).  These 
irds  generally  live  in  wooded  places,  and  roost  in  the  trees.  They  feed,  however,  for 
le  most  part  on  the  ground,  picking  up  seeds  of  all  kinds,  young  herbage,  and  roots, 
rathe  autumn  some  of  them  eat  large  fruits,  such  as  beech-mast  and  acorns,  which 
ley  are  obliged  to  swallow  whole,  their  bills  not  being  strong  enough  to  make  any 
t apression  on  them.  Some  of  them  make  their  nests  amongst  the  branches  of  trees, 
filers  in  hollow  trees,  or  in  holes  of  rocks  ; and  it  appears  that  in  Norfolk  the  Stock- 
t,  ;ve  ( Columba  anas ) often  lays  its  eggs  in  deserted  rabbit-burrows,  generally  without 
id  nest.  This  bird  also  nestles  in  thick  furze-bushes  upon  the  heaths  in  the  same 
mnty,  but  in  other  localities  it  is  said  to  live  in  woody  places,  and  to  build  in  trees 
ik  ke  its  congeners.  The  largest  of  the  British  species  is  the  Ringdove,  or  Cushat 
Jt lohtmba  palumbus),  which  i3  generally  distributed  in  all  the  wooded  parts  of  the 
juntry ; the  Stock-dove,  on  the  contrary,  is  found  only  in  the  southern  and  midland 
■ mnties  of  England,  and  these  are  also  the  parts  most  frequented  by  the  Turtle-dove 
lolumba  turtur),  which,  however,  is  only  a summer  visitor  to  this  country.  A fourth 
* ritish  species  is  the  Rock-dove  ( Columba  livia,  Fig.  181),  which  is  the  original  of  most 
f our  domestic  varieties.  In  a state  of  nature,  this  bird,  which  is  very  generally  dis- 
ibuted  over  the  northern  temperate  portion  of  the  eastern  hemisphere,  lives  and  breeds 
itirely  in  holes  of  rocks,  and  is  to  be  found  abundantly  on  all  our  rocky  coasts.  It 
- leds  on  grain,  and  is  also  found  to  eat  considerable  numbers  of  several  species  of  ) 
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snails.  It  produces  two  liroods  in  the  year,  each  consisting  of  a pair  of  birds.  Our 
space  will,  of  course,  preclude  any  description  of  the  numerous  varieties  of  this  bird  , 
produced  by  domestication,  some  of  which  differ  so  widely  from  each  other  and  from 
the  original  stock,  that  it  is  difficult  to  imagine  that  they  all  belong  to  the  same  species. 
The  nearest  approach  to  the  wild  species  is  made  by  the  common  House  3 igeon,  many 
specimens  of  which  almost  exactly  resemble  their  original  parents  in  form  and  colour;  . 
but  the  different  kinds  of  fancy  Pigeons,  as  they  are  called,  exhibit  most  remarkable  ; 
differences  in  both  these  particulars.  Thus,  in  the  Tumblers,  which  in  their  general  j 
form  present  the  closest  resemblance  to  the  Common  Pigeon,  the  head  and  bill  are 
greatly  reduced  in  size,  and  the  birds  have  also  acquired  the  curious  habit  of  turning 
over  suddenly  in  the  air ; in  the  Carriers  the  head  and  bill  are  much  elongated,  and 
the  naked  skin  about  the  base  of  the  bill  and  round  the  eyes  is  greatly  developed, 
fleshy,  and  warty.  The  Pouters  have  an  enormously  inflated  crop,  which  projects  in 
front  of  the  breast,  causing  the  bird  to  throw  its  head  back,  and  hold  itself  in  a most 
unnaturally  upright  position;  and  the  Jacobins  have  the  feathers  of  the  head  and  I 
neck  inverted  in  such  a manner  as  to  form  a sort  of  ruff  or  hood.  The  most  remark- 
able change,  however,  is  perhaps  that  which  has  produced  the  variety  of  the  F entails,  j 
or  Broad-tailed  Shakers,  in  which  the  tail,  which  is  beautifully  expanded  in  an  arched  > 
form,  contains  no  less  than  thirty-six  feathers,  the  normal  number  being  only  twelve. 

One  of  the  most  singular  faculties  possessed  by  these  birds  is  that  of  finding  their  ■ 
way  to  their  ordinary  residence  when  let  loose  at  a great  distance  from  home.  This 
faculty  is  exhibited  to  a greater  or  less  extent  by  all  the  varieties  of  pigeons,  and  even  i 
by  domesticated  individuals  of  the  original  stock ; but  it  acquires  its  most  remarkable  | 
development  in  the  variety  called  the  Carrier,  from  its  having  long  been  employed  in  I 
conveying  notes  and  messages  in  which  speed  and  secrecy  were  required.  The  distance  j 
travelled  by  these  birds,  and  the  rapidity  with  which  they  fly,  is  perfectly  astonishing.  I 
Mr.  Yarrell  mentions  one  case  in  which  a Carrier  Pigeon  flew  from  Rouen  to  Ghent,  a j 
distance  of  one  hundred  and  fifty  miles  in  a straight  line,  in  an  hour  and  a half.  Ini 
the  East,  which  appears  to  be  the  original  country  of  this  variety,  they  were  formerlyl 
employed  as  a regular  flying  post,  the  letters  to  be  conveyed  being  fastened  under  one  I 
of  the  wings.  They  have  also  the  reputation  of  being  unconscious  agents  in  carryingl 
on  many  clandestine  love  affairs;  but  in  the  more  civilized  countries  of  Western 
Europe  they  have  generally  been  employed  for  more  disreputable  purposes,  by  con-j 
veying  important  intelligence  to  Stock  Exchange  speculators,  and  bringing  news  of  J 
the  results  of  races,  &c.,  to  sporting  men,  before  these  could  possibly  be  known  m the  | 
regular  course  of  things,  thus  enabling  them  to  operate  with  safety  in  their  specu- 
lations and  bets.  The  electric  telegraph,  however,  must  have  nearly  put  a stop  tot 
their  employment  in  this  way. 

There  is  one  other  species  of  this  family  to  which  we  must  refer,  the  Passenger  I 
Pigeon  ( Ectopisles  migratorius ) of  North  America.  This  bird  is  about  the  size  of  our 
common  Pigeon,  but  the  tail  is  greatly  elongated  and  wedge-shaped,  with  the  middle 
feathers  blackish-brown,  and  the  lateral  ones  white.  It  is  very  abundant  in  all  parts 
of  North  America,  and  is  remarkable  from  its  migrating  iu  immense  flocks  from  one . 
part  of  the  United  States  to  another.  Audubon,  who  has  given  a most  interesting 
account  of  these  birds,  noticed  them  passing  one  place  almost  continuously  for  three  sue-  • 
cessive  days.  To  give  some  idea  of  their  numbers  lie  makes  the  follow  ing  calcu  ation.  I 
He  supposes  a column  of  one  mile  in  breadth  to  pass  over  a given  spot  for  three  hours  j 
at  tharate  of  one  mile  per  minute.  This  gives  a parallelogram  of  one  hundred  and  t ig  U j 
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consumes  at  least  half  a pint  of  food  dailv  the  dailv  P'goons  , and  as  oveiy  pigeon 
* - - th“  **  flock  wouM 

“ r-r, m 

they  travel  is  shown  by  the  fact  that  Pigeons  bn™  » 1 7 j • ^ 6pcc(  Wll}l  which 

of  New  York  with  their  crops  still  filled  with  rice,  whi^erndd  not  hav  nJi8hboi,rl.,00J 
by  them  nearer  than  the  fields  of  Carolina  and  Georgia  a distan  , buen  °btaincd 
miles;  , it 

course  of  twelve  hours,  they  must  have  passed  over  the  i„*  * • d tIle 

hour;,  or  at  the  rate  of  about  a mile  in  a minute.  Their  arrival Tth?””  Z “* 
is  anxiously  watched  for  by  the  inhabitants  of  the  neighbored who  dZZfl  ” 

but,  suddenly,  there  burst  Z2  T TX*™  * “«'<* < 

ntade,  though  ye,  distant,  reminded  me  of  alard  g^Taf  1 “2 L tb  “T  T'*''  ^ 
of  a close-reefed  vessel.  As  the  birds  arrived  and  passed  over  me  I fcitlm,,.^  !‘T"S 
that  surprised  me.  Thousands  were  soon  knocked  down  bv  thn  acUm"*of  air 
poles.  The  current  of  birds,  however,  kept  stmlncreasL  tLT"  ^ 

and  a most  magnificent,  as  well  as  a wonderful  and  terrifying  sithf™* 'T? 

[The  Pigeons,  coming  in  by  thousands,  alighted  everywhere  nn  S)  ’ piesen|®d  ltself- 
^solid  masses  of  them,  resembling  hanging  swarms  of  bees  1 T T^*’  Until 
: formed  on  every  tree,  in  all  directions.  °Here  and  there  the'  pmfh^  S ^ were 
the  weight  with  a crash,  and  falling  t„  rL  Z 7 perches  Save  under 

beneath  forcing  down  the  dense’  groups  with  whiTcvciy  ^witaded*  f '**' 
f °f  “Pear  and  confusion.  I found  it  quite  useless  to  ” ‘ "as  a 

".hose  persons  nearest  me.  The  reports  even  of  the  n 7 ‘ L’  >n  t0  Eho,lt’  to 
.and  I knew  only  of  the  firing  by  se^L^  i f 7 ^ heaid> 

* venture  within  the  line  of  devastation-  thp  hn  b°  ^7  10  Oadlno-  No  person  dared 

nicking  up  of  the  dead  and  wounded  being  lefffo^he^xT™^  “P  7 ^ f'"*’  tb° 
i Still  the  Pigeons  were  constantly  com, ‘no-  ! 1 mormnS  s employment. 

& i decrease  in  the  number  of  those  that  arrived  7n  PaSt  “ldlUsll.t  beforc  1 Peicuived 
whole  night ; and,  as  I was  anxious  to  w I 7 w ?r°ar  COntmucd>  however,  the 

ent  off  a man  accustomed  to  perambulate  the  forest  h the  S0Ulld  cached,  I 

' ?ards,  informed  me  he  had  he  JdTZ wl l ^ wtaxo^8  tW°  ho“» 
ay  break,  according  to  tie ^ ^ ^ 

locturnal  beasts  of  prey  are  seen  sneaking  PlSe°ns  aSain  m°ve  off,  and  various 
' ound  a plentiful  and  accessible  meal  • the  b™7  'T  ^ ground’  whero  they  have 
heir  share  of  the  p.uud  “hT^ 7y Z “ “ 

;or,  the  hog,  arc  let  loose  to  feed  upon  the’  remainder.  y V“  °C°mWn 

Xdh°cn ‘we  £££%.*  ^ »f  *• 

by  th.c  *Pecies' !t  «*  impossible  that  they  may  have  cS  UtcT  ^ f P°S.' 

nlike  other  *« 

burden,  of  the  Zoological  Society  in  1832,  when 
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formed  the  nest,  the  malo  bringing  the  materials  and  always  alighting  on  the  back  of  hla 
partner,  so  as  to  avoid  the  chance  of  disarranging  the  portion  already  put  together. 
Both  parents  assisted  in  the  business  of  incubation. 

The  last  family  of  the  Columbae  is  that  of  the  Treronidoe,  or  Tree  Pigeons,  in  which 
the  bill  is  short  and  stout,  with  both  mandibles  nearly  equal  in  thickness  and  equally 
arched  towards  the  tip;  the  tarsi  are  very  short  and  usually  more  or  less  feathered,  and 
the  inner  toes  are  much  shorter  than  the  outer.  These  birds  are  confined -to  the 
warmer  parts  of  the  old  continent,  their  principal  habitation  being  in  India,  the  Islands 
of  the  Eastern  Archipelago,  and  Australia.  Their  nourishment  consists,  for  the  most 
part,  of  fruits,  and  they  are  especially  arboreal  in  their  habits.  In  the  form  of  the  bill,  j! 
however,  they  present  some  resemblance  to  the  extinct  Dodo.  Many  of  them  are  most  | 
beautifully  coloured,  rivalling  in  this  respect  the  Parrots  and  Pheasants. 

Order  YI. — Scansores. 

General  Characters. — The  principal  character  by  which  the  Scansorial  birds  are 
distinguished  from  the  Passeres,  with  which  it  must  be  confessed  they  are  very  closely  ji 

allied,  consists  in  the  j 
peculiar  arrangement  j 
of  the  toes,  of  which  j 
two  are  always  di-  i 
rected  forwards  and  | 
two  backwards  (Fig.  ! 
184).  This  disposi-  j 
tion  of  the  toes  enables 
these  birds  to  climb 
with  great  facility, 
some  of  them,  as  the 

Parrots,  by  grasping  the  smaller  branches,  and  using  the  feet  in  the  manner  of  hands, 
whilst  others,  such  as  the  Woodpeckers  and  their  allies,  may  rather  be  considered  to 
run  upon  the  surface  of  the  trunks  and  larger  branches  in  every  direction.  The  feet  ; 
are  almost  invariably  clothed  with  shields,  rarely  reticulated,  and  the  tarsi  are  never 
covered  with  a single,  long,  anterior  plate. 

In  the  form  of  the  bill  and  the  mode  of  life,  there  is  but  little  agreement  amongst 
these  birds ; the  bill  in  some  being  short  and  strong,  with  the  upper  mandible  much 
hooked,  in  others  straight,  with  the  extremity  either  pointed  or  truncated : the  former 
live  principally  upon  fruits  and  seeds,  the  latter  upon  insects.  In  most  case,  however, 
the  wings  are  rather  short,  and  the  flight  by  no  means  vigorous. 

Divisions. — This  order  includes  four  families, — the  Cucultda  or  Cuckoos,  the 
Picidce  or  Woodpeckers,  the  Psittacidce  or  Parrots,  and  the  Rhamphastidee  or  Toucans. 

In  the  Cuculidce  the  bill  is  usually  slender  and  compressed,  with  the  ridge  of  the 
upper  mandible  arched,  and  its  margin  notched  near  the  tip  ; the  nostrils  are  placed  in 
a membranous  groove,  the  tail  long  and  rounded,  and  the  toes  long  and  unequal. 
These  birds,  which  are  very  numerous,  are  generally  distributed  over  the  globe,  but 
are  most  abundant  in  the  tropics.  They  are  divided  into  several  sub-families,  of  the  first 
of  which  our  common  Cuckoo  ( Cuculus  canorus,  Fig.  185)  is  the  type.  This  is  the  sub- 
family of  the  Cuculince,  or  True  Cuckoos,  in  which  the  bill  is  broad  and  rather  depressed 
at  the  base,  with  the  ridge  of  the  upper  mandible  curved ; the  nostrils  are  mem- 
branous, the  wings  long  and  pointed,  the  tarsi  short  and  partly  clothed  with  feathers. 


Fig.  184.— Foot  of  the  Ivory-billed  Woodpecker  (Picus  principalis) . 
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and  tho  outer  too  capable  of  being  directed  either  forwards  or  backwards,  at  pleasure. 
The  Cuculinae  are  exclusively  inhabitants  of  the  Eastern  Hemisphere,  in  the  warmer 
parts  of  which  they  are  tolerably  abundant ; but  only  occur  as  summer  visitors  in 
the  colder  regions. 

The  habits  of  the  common  Cuckoo  may  he  taken  as  exemplifying  those  of  the  birds 
of  this  sub-family  in  general.  This  bird,  which  is  about  the  size  of  a small  pigeon,  is 
I of  a general  grey  tint,  with  the  breast  barred  with  brownish  black,  and  the  tail 
feathers  blackish  ; it  arrives  in  this  country  in  the  month  of  April,  and  its  peculiar 
song  may  be  commonly  heard  from  May  to  July,  when  it  again  departs  for  warmer 
i regions.  This  song  con- 
j • sists  only  of  two  notes, 
which  bear  a close  resem- 
> b blance  to  the  word  Cuckoo, 
p repeated  with  a particular 
uintonation.  Notwith- 
standing this  monotony, 
tthowever,  the  note  of  the 
'.Cuckoo,  from  its  being 
^associated  with  the  arriva 
of  Spring,  is  generally 
i heard  with  pleasure  by 
iimost  people,  although  in 
i-sorne  places,  under  certain 
k-circumstances,  it  is  re- 
pgarded  as  an  evil  omen. 

' Shakspere  also  attributes  a meaning  to  the  song  of  this  bird  which  would  certainly 
/.  recount  for  a very  wide-spread  unpopularity. 

The  Cuckoo  feeds  almost  entirely  upon  insects,  and  principally  upon  Caterpillars, 

K imongst  which  it  appears  to  prefer  the  large  hairy  Caterpillars  of  the  Tiger  Moth 
i [Arctia  eaja ),  with  the  hairs  of  which  its  stomach  is  often  completely  lined.  Inter- 
mixed with  these  are  usually  found  the  legs  and  other  hard  parts  of  Beetles,  which 
idso  constitute  a portion  of  its  food;  but  none  of  these  indigestible  objects  are  said  to 
(mss  into  the  intestine,  so  that  the  bird  must  evacuate  them  from  the  mouth,  as  many 
i iirds  of  prey  are  known  to  do  with  the  hones  and  feathers  of  their-  victims.  Its  flight 
‘S  tolerably  swift  and  gliding,  and  when  at  rest,  it  generally  perches  on  trees  and 
» rashes.  It  does,  however,  frequently  visit  the  ground,  for  the  purpose  of  searching 
' or  worms  and  caterpillars  ; but  the  shortness  of  its  legs  prevents  it  from  walking  with 
a aae.  , 

The  most  remarkable  circumstance  in  the  history  of  the  Cuckoo  is  the  singular 
manner  in  which  it  provides  for  its  young,  which,  however,  is  also  common  to  all  the 
tpecies  of  this  group  whose  habits  have  been  observed.  Instead  of  building  a nest  for 
• eaelf,  the  Cuckoo  always  deposits  her  eggs  in  the  nests  of  some  of  the  small  insecti- 
vorous birds,  generally  placing  only  one  egg  in  each  nest.  As  the  birds  usually 
t elected  as  foster-parents  are  all  smaller  than  the  Cuckoo,  and  frequently  place  their 
tests  in  very  inaccessible  situations,  it  has  occasionally  been  a matter  of  speculation 
iow  the  intruder  could  contrive  to  introduce  her  egg  into  the  nest.  A circumstance 
r ccordcd  by  Mr.  MacGillivray,  on  the  authority  of  two  young  Scotch  farmers,  would 
eem  to  throw  some  light  upon  this  subject.  A Cuckoo  descended  upon  a particular 


Fig.  185.— Head  of  the  Cuckoo  (Cttculus  ennorus). 


502  THE  CUCKOO. 

6pot,  and  after  looking  about,  took  up  an  egg  in  ita  bill,  and  hopped  down  with  it 
amongst  some  heath.  In  this  was  a Titlark’s  nest  with  a small  opening,  from  the  gide 
of  which  the  Cuckoo  was  seen  to  rise  by  the  observers,  and  on  examination  the  nest 
was  found  to  contain  a newly  dropped  Cuckoo’s  egg,  with  one  of  the  Titlark’s. 

The  egg  of  the  Cuckoo  is  comparatively  of  small  size,  so  that  the  small  birds  into 
whose  establishment  the  intruder  is  thus  foisted,  are  not  alarmed  at  its  presence,  but 
hatch  it  together  with  their  own  offspring,  and  when  hatched,  pay  as  much  attention 
to  the  young  parasite,  as  if  his  presence  in  the  nest  was  perfectly  legitimate.  The 
young  Cuckoo,  however,  repays  all  this  care  with  a behaviour  which  looks  very  like 
gross  ingratitude  ; for,  as  soon  as  he  has  acquired  sufficient  strength,  he  proceeds  in 
the  most  business-like  manner,  to  get  rid  of  his  foster-brothers,  in  order  to  appropriate 
to  the  gratification  of  his  own  inordinate  appetite  the  whole  of  the  supplies  brought 
by  the  parent  birds.  For  this  purpose  he  gently  insinuates  his  rump  under  the  body 
of  one  of  the  young  birds,  and  by  the  assistance  of  his  wings,  contrives  to  hoist  the 
unfortunate  little  animal  upon  his  back,  which  is  furnished  with  a peculiar  depression 
to  enable  the  latter  to  rest  comfortably  in  that  dangerous  position.  Having  succeeded 
thus  far,  the  young  Cuckoo  proceeds  backwards  to  the  edge  of  the  nest,  and  then,  with  j 
a sudden  jerk,  throws  off  his  burden.  In  this  manner,  in  the  course  of  a few  days,  i 
the  usurper  remains  in  undisturbed  possession  of  the  nest,  and  secures  to  himself  the 
entire  attention  of  the  birds  which  he  has  thus  deprived  of  their  legitimate  offspring. 
This  care  is  continued  long  after  the  young  Cuckoo  has  left  the  nest,  and  it  is  even 
said  that  the  cry  of  this  bird  will  induce  any  of  the  small  birds  in  its  neighbourhood 
to  come  and  feed  it.  In  confinement  young  Thrushes,  which  could  only  just  feed 
themselves,  have  been  known  to  attend  upon  young  Cuckoos,  and  one  instance  is  on 
record  in  which  the  Cuckoo  severely  punished  his  voluntary  nurse  for  what  he  con- 
sidered a neglect  of  duty.  The  Thrush  and  the  Cuckoo  were  kept  in  a large  nicker 
cage,  in  which  the  latter  occupied  the  upper  perch,  and  made  his  companion  hop  down  , 
to  fetch  food  for  him.  “ One  day,”  says  the  late  Bishop  of  Norwich,  “ when  it  was 
thus  expecting  food,  the  Thrush,  seeing  a worm  put  into  the  cage,  could  not  resist  the  I 
temptation  of  eating  it,  upon  which  the  Cuckoo  immediately  descended  from  its  perch,  : 
and  attacking  the  Thrush,  literally  tore  one  of  its  eyes  quite  out,  and  then  hopped  j 
back  ; the  poor  Thrush  felt  itself  obliged  to  take  up  some  food  in  the  lacerated  state  j 
it  was  in.  The  eye  healed  in  course  of  time,  and  the  Thrush  continued  its  occupation 
as  before,  till  the  Cuckoo  was  full  grown.”  The  common  Cuckoo  is  a very  widely 
distributed  species.  It  is  found  during  the  summer  in  all  parts  of  Europe,  even 
as  far  north  as  Lapland,  and  is  included  in  the  lists  of  birds  of  the  most  northern  parts 
of  Asia.  Southwards  it  extends  over  all  the  tropical  parts  of  Asia,  and  to  the  southern 
extremity  of  Africa.  Another  species,, the  Great  Spotted  Cuckoo  ( Coccystcs  Glandarius )f  , 
which  is  an  inhabitant  of  the  warmer  parts  of  Africa,  is  frequently  found  in  southern 
Europe,  and  a single  specimen  has  found  its  way  to  Ireland. 

In  the  second  sub-family,  that  of  the  Grotophagince , or  Anis,  the  bill  is  compressed, 
with  the  ridge  of  the  upper  mandible  curved,  and  the  nostrils  placed  at  the  base,  and 
pierced  in  the  substance  of  the  bill ; the  wings  are  usually  short  and  rounded,  the  tarsi 
long,  and  the  two  outer  toes  longer  than  the  others.  These  birds  are  all  inhabitants 
of  the  tropical  regions,  where  they  live  in  the  forests,  feeding  principally  upon  insects 
and  fruits.  The  typical  genus,  Crotophaga , is  confined  to  South  America;  it  has  the 
bill  much  compressed,  and  the  ridge  of  the  upper  mandible  dilated  into  a keeL  The 
Grolophagce,  or  Anis,  are  usually  about  the  size  of  a blackbird,  or  a little  larger ; they 
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are  generally  distributed  in  South  America,  where  they  live  in  bands,  principally  on 
the  borders  of  woods,  especially  in  swampy  places.  They  feed  upon  insects  and  their 
larvae,  small  reptiles,  and  some  fruits  and  seeds.  Several  females  are  said  to  lay  their 
.sggs  in  a sort  of  common  nest,  where  they  hatch  and  bring  up  their  young  in  company. 


Fig.  186. — The  Channel-bill  ( Scythrops  Nova:  Hollandim). 


Tiey  are  so  bold,  that  when  some  members  of  their  band  have  been  shot,  the  rest  of 
ie  troop  will  settle  again  at  a very  short  distance. 

The  other  birds  of  this  group  are  all  found  in  the  Old  World,  and  principally  in 
ndia  and  the  Islands  of  the  Eastern  Archipelago.  A single  species,  the  Channel-bill 
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Bcythrops  Nova  Hollaudia,  Fig.  186),  is  found  in  Australia,  where  it  is  a bird  of 
) passage.  This  bird  is  about  the  size  of  a crow,  but  has  the  tail  so  long  that  its  total 
length  is  upwards  of  two  feet.  Its  bill  is  very  stout,  and  has  two  narrow  channels 
close  to  the  ridge  of  the  upper  mandible.  According  to  Mr.  Gould,  it  feeds  principally 
on  Phasmid®  and  Coleoptera,  but  other  observers  ascribe  to  it  frugivorous  habits,  and 
its  diet  probably  consists  both  of  fruits  and  insects.  It  is  found  not  only  in  Aus- 
tralia, but  also  in  many  of  the  Eastern  Islands,  and  its  name  in  the  Island  of  Celebes 
is  said  to  indicate  a belief  on  the  part  of  the  natives,  that  its  appearance  presages  rain. 
Some  of  the  other  species  are  described  as  entirely  frugivorous. 

A third  sub-family  is  that  of  the  Coccyzina , in  which  the  bill  is  more  or  less  ele- 
vated at  the  base,  with  tbe  ridge  of  the  upper  mandible  arched,  and  the  aperture  of 
the  nostrils  linear,  and  partly  closed  by  a scale  ; the  wings  are  of  moderate  size,  and 
more  or  less  rounded ; the  tail  elongated ; the  tarsi  long,  and  covered  with  broad  scales ; 
and  the  toes  and  claws  unequal  in  size. 

These  birds  are  also,  for  the  most  part,  inhabitants  of  tropical  regions ; but, 
unlike  the  true  Cuckoos,  they  occur  in  both  hemispheres.  They  also  want  the 
parasitic  habits  of  the  true  Cuckoos,  building  a nest  and  bringing  up  their  young  in 
the  usual  way  ; although,  it  is  said,  their-  eggs  may  occasionally  be  found  in  the  nests 
of  other  birds. 

The  best  known  species  is  the  Coccyzus  Americanus,  or  American  Yellow-billed 
Cuckoo,  which  is  also  called  the  Cow-bird,  by  the  inhabitants  of  the  United  States, 
from  the  resemblance  of  its  note  to  the  word  cow,  frequently  repeated.  This  bird  is 
found  in  all  parts  of  the  United  States,  and  as  far  north  as  Canada,  migrating  from 
south  to  north  in  the  months  of  April  and  May.  It  feeds  principally  upon  Caterpillars, 
and  is  said  to  be  particularly  partial  to  some  which  infest  apple  trees ; it  also  eats 
berries  of  different  kinds,  and  is  charged  with  the  crime  of  sucking  the  eggs  of  its 
neighbours. 

The  Yellow-billed  Cuckoos  pair  early  in  May,  when  severe  combats  take  place 
amongst  the  males.  They  build  their  nests  upon  the  horizontal  branches  of  trees, 
frequently  selecting  apple  trees  for  this  purpose ; the  nests  are  constructed  with  a few 
twigs  and  sticks,  intermixed  with  green  weeds,  and  are  almost  flat.  They  lay  four 
or  five  eggs,  upon  which  the  female  sits  with  great  assiduity,  almost  allowing  herself 
to  be  seized  before  she  will  quit  the  nest ; and  when  compelled  to  do  so,  she  falls  to  the 
ground  and  flutters  along,  feigning  lameness  in  order  to  draw  the  intruder  away  from 
her  treasures.  Four  specimens  of  this  bird  have  occurred  in  Britain,  and  it  appears  so 
improbable  that  these  could  have  migrated  across  the  Atlantic,  that  some  ornithologists 
have  expressed  a belief  that  the  bird  may  yet  be  found  in  the  north  of  Europe ; there 
does  not  seem,  however,  to  be  any  good  foundation  for  this  opinion. 

Another  species  of  this  group  is  found  in  North  America,  but  the  remainder  are 
confined  to  the  tropics.  Those  of  the  genus  Centropus,  inhabiting  Africa,  India,  and 
the  eastern  islands,  are  called  Lark-heeled  Cuckoos,  from  their  having  the  claw  of  the 
hind  toe  much  elongated,  as  in  the  Larks  ; they  are  also  known  as  Pheasant-Cuckoos, 
from  the  great  length  of  their  tails.  These  birds,  and  many  others  belonging  to  the 
group,  seek  their  food  upon  the  ground,  and  some  of  them  even  devour  small 
reptiles, 

The  Saurotherina , or  Ground  Cuckoos,  are  very  nearly  allied  to  the  preceding 
group ; but  are  distinguished  by  the  greater  length  and  straightness  of  the  bill,  the 
upper  mandible  being  curved  only  at  the  tip.  They  are  all  inhabitants  of  the  tropica' 
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parts  of  America,  and  live  principally  on  the  ground  amongst  bushes,  feeding  upon 
seeds,  worms,  and  insects,  especially  caterpillars,  and  even  frequently  swallowing  small 
snakes,  lizards,  frogs,  young  rats,  and  small  birds.  The  best  known  species  is  the 
Saurothera  vetula , an  inhabitant  of  the  West  Indies,  especially  Jamaica  and  St. 
Domingo,  which  measures  about  fifteen  inches  in  length. 

The  last  sub-family  of  the  Cuculidae  is  that  of  the  Indicatorinas  or  Honey-guides, 
a "roup  of  small  birds  which  inhabit  the  forests  of  Africa,  India,  and  Borneo.  In  these 
birds  the  bill  is  short,  broad  at  the  base,  and  arched  above,  with  the  nostrils  placed  close 
to  the  ridge  of  the  upper  mandible  ; the  wings  are  long  and  pointed,  the  tarsi  very  short, 
and  the  outer  anterior  toe  is  the  longest.  At  the  Cape  of  Good  Hope,  where  they 
were  first  discovered,  these  birds  received  the  name  of  Honey-guides,  from  their 
actions  frequently  indicating  to  the  natives  the  places  in  which  the  wild  bees  had 
made  their  nests  and  stored  their  honey.  By  the  older  naturalists,  from  the  time  of 
> Sparmann,  it  was  said  that  the  Indicators  actually  led  the  human  honey-seekers  to  the 
: nests  of  the  bees,  by  fluttering  before  them  and  constantly  uttering  a peculiar  cry,, 

. that  the  Hottentots,  on  obtaining  possession  of  the  honey,  always  left  a portion  for 
their  feathered  guides.  It  appears  probable,  however,  that  the  birds  in  endeavouring 
to  get  at  the  sweet  booty,  betray  their  object  by  their  cries,  and  that  the  natives  are 
.-guided  to  the  place  by  this  means.  Their  skin  is  said  to  be  so  tough,  that  the  bees  in 
. vain  endeavour  to  sting  them  when  engaged  in  their  work  of  pillage  ; although  they 
i sometimes  succeed  in  destroying  their  enemy  by  attacking  his  eyes.  The  common 
■Honey-guides  of  the  Cape  {Indicator  major  and  minor),  construct  a bottle-shaped  nest, 

■ with  filaments  of  bark  woven  together;  the  nest  is  pendent,  with  the  narrow  part,  in 

■ which  is  the  opening,  downwards. 

The  second  family  of  the  Scansorial  birds  is  that  of  the  Picidce  or  Woodpeckers. 

1 In  these  birds  the 
: bill  is  elongated 
rand  straight, — 
i much  compressed 
k towards  the  tip, 

■*which  is  usually 
|t  obtuse  or  trun- 
p :ated  ; and  the 
* sides  are  gene- 

E rally  furnished 
rvith  a more  or 
’.essdistinctridge. 
iThe  typical  ape- 
ries forming  the 
f nib  - family  Pi- 
“» nrve,  which  are 
[distinguished  by 

he  great  prorai-  Fig.  187.— Head  of  the  Great  Black  Woodpcckor  {Picus  martins). 

tenee  of  the  la- 

> eral  ridges  on  the  bill,  are  distributed  in  all  parts  of  both  hemispheres,  but  are 
noro  especially  abundant  in  the  wnrmer  regions.  They  are  tho  well-known  Wood- 
>eckers,  of  which  four  species  arc  found  in  Britain.  They  live  in  woods  and  forests, 
,nd  run  with  great  activity  upon  the  trunks  and  branches  of  trees,  often  ascending 
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the  trunks  in  a spiral  line,  and  continually  tapping  the  surface  with  their  bills. 
The  object  of  this  action  is  the  discovery  of  soft  rotten  places,  in  which  they  may 
expect  to  find  insects  or  larvte  ; and  when  they  hit  upon  a spot  of  this  description, 
they  immediately  dig  into  it  with  great  energy  until  they  arrive  at  the  concealed 


dainty.  In  running  upon  the  trees,  the  Woodpeckers  constantly  make  use  of  the 
stiff  tail-feathers,  to  assist  them  in  maintaining  their  position  ; and  the  feathers  are 
pointed  at  the  extremity,  and  usually  more  or  less  worn  (Fig.  188). 

Although  these  birds  feed  occasionally  upon  fruits  and  seeds,  the  greater  part  of 

their  nourishment  consists  of 
insects  and  their  larva;,  which 
they  not  only  procure  by 
digging  into  the  decayed 
parts  of  trees,  but  also  pick 
off  the  surface  of  the  bark. 
To  enable  them  to  take  up 
small  insects,  the  tongue  has 
undergone  a very  beautiful 
modification  of  structure.  It 
is  constantly  covered  with  a 
mucous  substance,  secreted  by  very  large  glands,  placed  on  each  side  of  the  throat, 
and  is  capable  of  being  protruded  to  a considerable  extent  beyond  the  bill,  when  any 
small  insect  of  course  adheres  to  its  glutinous  covering,  and  is  drawn  into  the  mouth 
by  the  retraction  of  the  tongue. 

This  power  of  extrusion  and  retraction  is  conferred  upon  the  tongue  by  a peculiar 
arrangement  of  the  hyoid  bone,  which  is  thus  described  by  Mr.  Yarrell.  He  says, 
“ the  great  extensibility  of  the  tongue  is  obtained  by  the  elongation  of  the  two  pos- 
terior branches,  or  cornua,  of  the  bone  of  the  tongue,  which,  extending  round  the  back 
of  the  head  and  over  the  top,  have  the  ends  of  both  inserted  together  into  the  cavity 
of  the  right  nostril.  These  elongations,  forming  a bow,  are  each  accompanied  through- 
out their  length  by  a slender  slip  of  muscle,  by  the  contraction  of  which  the  bow  is 


Fig.  189. — Head  and  tongue  of  Woodpecker. 
a,  tongue  ; b,  hyoid  bone. 
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shortened,  and  the  tongue  pushed  forward  ; another  pair  of  muscles  folded  twice  round 
the  upper  part  of  tho  trachea,  and  from  hence  passing  forward,  are  attached  to  the 
anterior  part  of  the  tongue,  and  by  their  contraction  bring  the  tongue  back  again.” 
The  gland  seoreting  the  glutinous  matter  communicates  with  the  cavity  of  the  mouth 
by  a long  duct,  which  opens  at  the  point  where  the  two  bones  of  the  lower  mandible 
unite  together,  so  that  the  tongue,  when  retracted,  is  necessarily  indued  with  a fresh 
supply  of  this  secretion.  The  tongue  itself  is  horny  at  the  tip,  where  it  is  also  barbed 
with  several  small  filaments  directed  backwards,  the  office  of  which  is  supposed  to  bo 
the  securing  of  larvae,  or  insects,  whose  size  would  prevent  their  being  captured  by 
. simple  adhesion.  Mr.  Yarrell  states  that  the  Green  Woodpecker  (Gecinus  viridis)  feeds 
to  a great  extent  upon  ants,  and  that  he  has  “ seldom  had  an  opportunity  of  examining 
. a recently  killed  specimen,  the  beak  of  which  did  not  indicate,  by  the  earth  adhering  to 
the  base,  and  to  the  feathers  about  the  nostrils,  that  the  bird  had  been  at  work  at  an 
. ant-hill,  and  this  species  is  therefore  more  frequently  seen  on  the  ground  than  any 
other  of  our  Woodpeckers  ; it  is  also  said  to  be  a great  enemy  to  bees.” 

One  of  our  British  species,  the  Great  Spotted  Woodpecker  ( Dryobatea  major), 
-is  said  to  have  a peculiar  habit,  which  would  seem  to  evince  a considerable 

■ amount  of  reflective  power.  This  bird,  according  to  one  of  the  editors  of  Pennant’s 
\ British  Zoology,  “ by  putting  the  point  of  its  bill  into  a crack  of  the  limb  of  a large 
htree,  and  making  a quick  tremulous  motion  with  its  head,  occasions  a sound  as  if  the 
t U’ee  was  splitting,  which  alarms  the  insects,  and  induces  them  to  quit  their  recesses ; 

: ;his  it  repeats  every  minute  or  two  for  half  an  hour,  and  will  then  fly  off  to  another 
!::ree,  generally  fixing  itself  near  the  top  for  the  same  purpose.  The  noise  maybe 
: distinctly  heard  for  half  a mile.” 

The  Woodpeckers  roost  at  night  in  the  holes  of  trees,  and  the  females  lay  their 
(Cggs  in  similar  situations,  generally  enlarging  a natural  hole  with  their  bills  for  this 
p purpose.  When  thus  engaged,  they  are  said  to  carry  the  chips  to  a distance,  in 
order  that  their  presence  may  not  betray  the  proximity  of  the  nest;  but  a 
p >ortion  of  the  chips  remains  in  the  bottom  of  the  cavity,  and  upon  these  the  eggs  are 
d ieposited. 

Mr.  George  R.  Gray  divides  the  true  Woodpeckers  into  three  sub-families, 
f ibaracterized  principally  by  the  position  of  the  lateral  ridge  of  the  bill.  Thus  in  the 
r rue  Ptcince , this  ridge  rises  from  the  middle  of  the  base,  bends  down  on  each  side 

■ owards  the  margin,  and  then  rises  a little  to  the  apex ; in  the  Gecinince,  of  which 
j >ur  Green  Woodpecker  is  an  example,  the  ridge  is  placed  close  to  the  dorsal 
r idge  of  the  bill , and  in  the  Melanerpincc,  it  is  about  half  way  between  the  dorsal 

• idge  and  the  margin.  The  birds  of  the  last-mentioned  group  are  entirely  confined  to 

■ he  Western  Hemisphere,  in  all  parts  of  which  they  are  tolerably  abundant.  The 
ypical  species  is  the  Red-headed  Woodpecker  ( Melanerpes  erythrocephalus ),  which  is 

k common  in  the  United  States,  where  it  not  only  feeds  like  its  European  relatives  upon 
£ he  insects  which  it  finds  upon  or  under  the  bark  of  trees,  but  also  commits  consider- 

• ible  depredations  in  the  orchards  and  corn-fields — to  such  an  extent  in  fact,  that, 
► according  to  Kalm,  a price  was  formerly  set  upon  its  head.  From  the  statements  of 
■‘Wilson,  the  Red-headed  Woodpecker  would  appear  to  be  a great  epicure  in  the  matter 

f fruit,  so  constantly  selecting  the  best,  sweetest,  and  ripest  apples  for  his  own  con- 

• umption  that  his  presence  upon  an  apple  tree  may  always  be  taken  as  a proof  that  its 
h ruit  is  the  best  in  the  orehard.  “ When  alarmed,”  says  Wilson,  “ he  seizes  a capital 

no  by  sticking  his  open  bill  deep  into  it,  and  bears  it  off  to  the  woods.” 
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Nearly  allied  to  the  Picince  are  the  Colaptina ?,  or  Ground  Woodpeckers,  in  which  the 
hill  is  destitute  of  lateral  ridges,  or  nearly  so,  and  has  the  dorsal  ridge  curved  to  the  tip, 
which  is  somewhat  acute.  These  birds  are  found  in  both  hemispheres,  but  are  far  less 
arboreal  in  their  habits  than  the  Common  Woodpeckers,  seeking  for  the  greater  part  of 
their  food  upon  the  ground,  in  ants’  nests  and  amongst  the  dung  of  animals.  They 
are,  however,  by  no  means  exclusively  terrestrial,  but  are  frequently  seen  seeking 
food  upon  trees  ; and,  like  the  true  Woodpeckers,  they  nidificate  in  hollows  excavated 
by  themselves  in  the  trunks  of  trees.  They  also  feed  more  or  less  upon  fruits,  aDd, 
like  the  Red-headed  Woodpeckers,  often  attack  the  Indian  corn-fields,  when  the  grain 
is  in  its  milky  state. 

The  nearest  approach  to  the  Cuckoos  is  made  by  the  Wrynecks,  or  Yuncina,  in 
which  the  bill  is  short,  straight,  and  pointed  ; the  wings  pointed ; the  tail  rounded, 

and  composed  of  soft  feathers.  This 
sub -family  includes  only  a few  spe- 
cies of  birds,  of  which  one,  the 
Wryneck  (Yunx  torquilla,  Fig.  190), 
is  an  inhabitant  of,  or  rather  a 
summer  visitor  to,  the  British 
Islands. 

This  bird,  although  its  colours 
only  consist  of  different  shades  of 
brown  and  gray,  is  generally  re- 
garded as  one  of  the  most  beautiful 
of  our  native  species,  both  on  ac- 
count of  the  elegance  of  its  form  and  the  delicacy  of  its  markings.  It  arrives  in 
this  country  in  April,  and  quits  us  about  the  end  of  August  or  the  beginning  of 
September ; so  that  both  in  its  arrival  and  its  departure  it  coincides  pretty  nearly  with 
the  Cuckoo,  and  hence  in  some  parts  of  the  country  it  is  commonly  known  as  the 
Cuckoo’s  Mate.  The  name  of  Wryneck  is  given  to  it  from  the  singular  habit  of 
twisting  its  head  about  in  various  directions ; and  the  same  cause  has  given  rise  to 
the  name  of  Snake-bird,  which  is  applied  to  it  in  some  localities. 

As  in  the  true  Woodpeckers,  the  tongue  is  extensible,  and  the  food  consists  prin- 
cipally of  insects,  which  it  frequently  captures  whilst  running  upon  the  trunks  and 
branches  of  trees.  It  is,  however,  more  commonly  seen  searching  for  food  upon  the 
ground,  especially  in  the  neighbourhood  of  ants’  nests, — ants,  with  their  larvae  and 
pupae,  constituting  a favourite  article  of  consumption  with  this  bird.  Montagu 
describes  it  as  an  interesting  spectacle  to  watch  one  of  these  birds,  to  which  a portion 
of  an  ant-hill,  with  its  inhabitants,  had  been  given.  The  tongue  was  darted  forward 
and  retracted  with  extraordinary  rapidity,  and  with  such  unerring  aim  that  it  never 
returned  without  an  ant  or  a pupa  adhering  to  it ; and  he  describes  the  motion  of  the 
tongue  as  so  rapid  “ that  an  ant’s  egg  (pupa),  which  is  of  a light  colour,  and  more 
conspicuous  than  the  tongue,  has  somewhat  the  appearance  of  moving  towards  the 
mouth  by  attraction,  as  a needle  flies  to  a magnet.”  The  Wryneck  is  also  said  to  eat 
elder-berries. 

Like  the  Woodpeckers,  this  bird  lays  its  eggs  in  a hole  of  a tree,  which  it  adapts 
to  its  purpose  by  chiselling  off  pieces  with  its  bill ; the  eggs,  which  vary  from  six  to 
ten,  are  deposited  upon  the  chips  and  rotten  wood  at  the  bottom  of  the  cavity. 

The  two  remaining  sub-families  of  the  Picidae  are  entirely  confined  to  the  tropica. 


Fig.  190. — Head  of  the  Wryneck  [Yunx  torquilla). 
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The  Pxcumnince,  or  Piculets  have  a short,  straight,  compressed  bill,  rather  acute  at  the 
tip,  rounded  wings,  and  a short  tail,  with  the  feathers  broad,  and  rounded  at  the 
extremity.  They  are  small  birds,  which  closely  resemble  the  Woodpeckers  in  their 
habits,  except  that  they  never  appear  to  use  their  tails  as  a point  of  support.  They 
inhabit  the  forests  of  the  warm  parts  of  both  continents, — South  America,  India,  and 
the  Islands  of  the  Eastern  Archipelago.  Like  the  Woodpeckers,  they  nidificate  in 
. holes  of  the  trunks  of  trees,  which  they  enlarge  with  their  bills ; they  are  said  only 
to  lay  two  eggs. 

The  last  sub-family  is  that  of  the  Capitonince , or  Barbets,  in  which  the  hill  is  stout 
and  conical,  more  or  less  inflated  at  the  sides,  and  furnished  at  the  base  with  numerous 
3tiff  bristles  projecting  forwards.  Their  wings  and  tail  are  short ; the  latter  is  usually 
even  at  the  end,  where  its  feathers  are  broad  and  rounded.  These  birds,  which  are 
. united  by  many  authors  with  the  Bucconinct;,  are  all  inhabitants  of  the  tropics,  where 
:thev  feed  upon  insects  and  fruits.  The  species  of  the  typical  genus  Capito,  are  con- 
i fined  to  South  America  ; the  remainder  are  found  in  the  Eastern  Hemisphere.  They 

■ ire  said  to  be  dull  and  solitary  birds. 

We  come  now  to  a highly  interesting  group  of  birds — the  family  of  the  Psittacida, 

: or  Parrots,  the  members  of  which,  in  intelligence  and  beauty  certainly  equal,  and 
[ oerhaps  surpass,  all  other  birds.  These  birds  are  characterized  by  a large,  strong  hill, 
rof  which  the  upper  mandible  is  considerably  longer  than  the  lower,  and  greatly  curved, 

I brming  an  acute  point,  overhanging  the  extremity  of  the  lower  mandible.  The 
ateral  margins  of  the  upper  mandible  are  frequently  notched  or  toothed,  and  its  base 
i?s  clothed  with  a cere,  in  which  the  nostrils  are  pierced.  The  tongue,  unlike  that  of 
‘.the  generality  of  birds,  is  soft 
land  fleshy ; the  wings  and  tail 
Lire  generally  long,  the  latter  es- 
pecially being  often  of  great 
k ength : the  tarsi  are  short  and 
h'tout,  and  the  feet  especially 
a idapted  for  grasping. 

The  general  appearance  of 
tihese  birds  is  well  known.  They 
j:.re,  for  the  most  part,  inhabitants 
>f  the  forests  of  the  warmest 
egions  of  the  globe,  where  they 
i ive  upon  the  trees,  climbing 
tamongst  the  branches,  and  feed- 
i ng  principally  upon  fruits  ; some 
•;  pecies,  however,  are  found  on  the  ground.  They  form  several  sub-families. 

Of  these,  one,  the  Slriyopince,  includes  only  a single  species,  the  Strigops  habroptilus , 
'»f  New  Zealand,  where  it  is  called  the  Kakapo  by  the  natives.  At  first  sight  this  bird 
inppears  to  be  intermediate  between  the  Parrots  and  the  Owls,  and,  like  the  latter,  it  is 
* trictly  nocturnal  in  its  habits,  passing  the  day  in  holes  under  the  roots  of  trees,  and 
n n similar  places.  Its  wings  are  very  short,  and  its  powers  of  flight  very  limited  ; it 
ives  principally  on  the  ground,  and,  according  to  the  statements  of  Mr.  Lyall  (Proc. 

■ 5ool.  Soc.),  forms  tracks  of  about  a foot  wide,  which  so  closely  resemble  footpaths 
1 nade  by  men,  that  when  first  seen,  they  gave  rise  to  an  expectation  that  natives  were 

n the  neighbourhood.  Its  food,  according  to  the  same  authority,  consists  partly  of 
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roots,  the  beak  being  usually  covered  with  dirt  and  mud,  ana  partly  of  the  leaves  and 
tender  shoots  of  plants. 

The  Kakapo  breeds,  in  February,  laying  its  eggs  in  the  holes  which  it  ordinarily 
frequents,  without  any  nest  except  the  rotten  wood  which  already  exists  there.  The 


Fig.  192.— Gioup  of  Australian  Parrots. 

1.  The  Great  Sulphur-crested  Cockatoo  [Cocatua  galcrila).— 2.  The  Galeated  Cockatoo  (Callo- 
eephalon  galeatum). — 3.  Barraband’s  Parakeet  (Palcvortiis  Barrabandi). — 4.  Ground  Parakeet 
{Pezoporm  fur  mo. -ms). 


eggs  are  usually  two  in  number,  very  rarely  three.  The  cry  of  the  Kakapo  is  a hoarse 
croak ; and  the  natives  say  that,  during  the  winter,  great  numbers  of  these  birds 
assemble  together  in  large  caves  ; and  that  on  their  collecting,  and  again  on  dispersing 
for  the  summer,  they  make  a perfectly  deafening  noise. 

A second  sub-family  is  that  of  the  Cockatoos  ( Cacaluincc ),  in  which  the  tail  is 
broad  and  even,  and  the  head  adorned  with  a crest  which  is  capable  of  being  elevated 
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’.heir  purpose  by  working  at  them  with  their  powerful  bills.  When  taken  young  they 
1 very  docile,  and  some  of  them  will  learn  to  speak  very  distinctly ; although,  as  a 
r general  rule,  their  accomplishments  in  this  respect  extend  no  further  than  to  repeating 
'.heir  own  name,  their  ordinary  voice  being  nothing  but  an  abominable  scream. 


Fig.  191. — Banksian  Cockatoo  ( Calyptorhynclnui  Banksii). 


i and  depressed  at  pleasure.  These  fine  birds  (Fig.  192,  1,  2)  are  confined  to  the 
I Eastern  Archipelago  and  Australia ; but  in  the  latter  country  they  occur  in  great 
. abundance.  They  feed  principally  upon  fruits  and  seeds,  and  often  commit  great 
i depredations,  sometimes  destroying  considerably  more  than  they  consume.  They  also 
j eat  insects  and  larvae.  They  make  their  nests  in  holes  of  trees,  which  they  adapt  to 
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The  best  known  species  are  white  with  yellow  crests,  and  of  these  two  or  three 
are  commonly  brought  to  this  country.  The  commonest  are  the  Great  and  Small 
Sulphur-crested  Cockatoos  ( Cacatua  galerita  and  sulphured) ; the  former  (Fig.  192,  l) 
a native  of  Australia,  and  the  latter  of  the  Moluccas.  Amongst  the  finest  birds  of 
this  group  are  the  species  of  the  genus  Calyptorhynchus  (Fig.  193),  of  which  several 
species  occur  abundantly  in  Australia.  The  general  colours  of  these  large  birds  are 
black  or  brown,  variegated  with  red  or  orange  spots ; and  these  colours  form  broad 
bands  upon  the  quill-feathers  of  the  tail. 

The  natives  of  those  parts  of  Australia  which  abound  in  Cockatoos  take  a singular 
method  of  killing  these  birds,  of  which  an  interesting  account  is  given  by  Capt.  Grey 
in  his  “ Travels  in  Australia.”  He  says  . — “ Perhaps  as  fine  a sight  as  can  be  seen  in 
the  whole  circle  of  native  sports  is  the  killing  Cockatoos  with  the  kiley,  or  boomerang. 
A native  perceives  a large  flight  of  Cockatoos  in  a forest  which  encircles  a lagoon ; 
the  expanse  of  water  affords  an  open  clear  space  above  it,  unencumbered  with  trees, 
but  which  raise  their  gigantic  forms  all  around,  more  vigorous  in  their  growth  from 
the  damp  soil  in  which  they  flourish.  In  their  leafy  summits  sit  a countless  number 
of  Cockatoos,  screaming  and  flying  from  tree  to  tree,  as  they  make  their  arrangements 
for  a night’s  sound  sleep.  The  native  throws  aside  his  cloak,  so  that  he  may  not  have 
even  this  slight  covering  to  impede  his  motions,  draws  his  kiley  from  his  belt,  and, 
with  a noiseless,  elastic  step,  approaches  the  lagoon,  creeping  from  tree  to  tree  and 
from  bush  to  bush,  and  disturbing  the  birds  as  little  as  possible.  Their  sentinels, 
however,  take  the  alarm,  the  Cockatoos  farthest  from  the  water  fly  to  the  trees  near 
its  edge,  and  thus  they  keep  concentrating  their  force  as  the  native  advances ; they 
are  aware  that  danger  is  at  hand,  but  are  ignorant  of  its  nature.  At  length  the 
pursuer  almost  reaches  the  edge  of  the  water,  and  the  scared  Cockatoos,  with  wild 
cries,  spring  into  the  air ; at  the  same  instant  the  native  raises  his  right  hand  high 
over  his  shoulder,  and,  bounding  forward  with  his  utmost  speed,  to  give  impetus  to 
his  blow,  the  kiley  quits  his  hand  as  if  it  would  strike  the  water ; but  when  it  has 
almost  touched  the  unruffled  surface  of  the  lake,  it  spins  upwards  with  inconceivable 
velocity,  and  with  the  strangest  contortions.  In  vain  the  terrified  Cockatoos  strive 
to  avoid  it ; it  sweeps  wildly  and  uncertainly  through  the  air,— and  so  eccentricare  its 
motions,  that  it  requires  but  a slight  stretch  of  the  imagination  to  fancy  it  endowed 
with  life, — and  with  fell  swoops  in  rapid  pursuit  of  the  devoted  birds,  some  of  whom 
are  almost  certain  to  be  brought  screaming  to  the  earth.  But  the  wily  savage  has 
not  yet  done  with  them.  He  avails  himself  of  the  extraordinary  attachment  which 
these  birds  have  for  one  another,  and  fastening  a wounded  one  to  a tree,  so  that  its 
cries  may  induce  its  companions  to  return,  he  watches  his  opportunity,  by  throwing 
his  kiley  or  spear,  to  add  another  bird  or  two  to  the  booty  he  has  already  obtained.” 

In  the  sub-family  of  the  true  Parrots  (. Psittacince ),  the  tail  is  also  short  and  square; 
but  the  head  is  destitute  of  a crest,  and  the  lateral  margins  of  the  bill  are  toothed  or 
crenated.  The  birds  of  this  group  are  amongst  the  best  known  of  the  family  of 
Parrots,  as  to  it  belong  the  gray  and  green  species  so  commonly  brought  to  Europe 
as  pets.  Many  of  them  are  exceedingly  beautiful  birds,  and  they  are  the  most 
docile  of  Parrots ; their  conversational  powers  are  also  great,  the  gray  Parrot 
( Psitlacus  erythacus)  especially,  learning  to  repeat  many  words,  and  even  phrases,  with 
great  facility.  This  power  of  pronouncing  words  distinctly,  which  the  Parrots 
possess  in  a far  greater  degree  than  any  other  birds,  has  rendered  them  great  favourites 
in  all  ages,  and  numerous  stories  are  related  of  absurdly  apposite  speeches  made  by 
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these  birds.  Indeed,  ft  would  very  often  appear  that  the  birds  had  some  notion  of  tne 
meaning  of  the  phrases  they  pick  up,  and  this  in  some  places  seems  to  havo  given 
rise  to  a popular  opinion  that  a well-trained  parrot  is  capable  of  giving  an  account  of 
its  thoughts  and  observations.  Most  of  our  readers  will  probably  remember  a story 
related  in  the  Arabian  Nights  of  a jealous  husband  who  purchased  a parrot  as  a spy 
upon  the  actions  of  his  wife,  with  the  course  adopted  by  the  lady  to  get  rid  of  such 
an  unpleasant  inmate  ; and  although  this  may  be  rather  too  much  for  our  belief,  there 
can  be  no  doubt  that  these  birds,  by  blurting  out  expressions  which  they  have  heard, 
In  the  presence  of  those  for  whose  ears  they  were  never  intended,  may  have  given  rise 
to  eclaircissements  of  an  equally  disagreeable  nature. 

Some  of  the  more  genuine  anecdotes  of  the  speeches  of  these  birds  are,  however, 
sufficiently  ludicrous.  One  of  the  best  is  that  related  by  Gesner,  concerning  a Gray 
Parrot  belonging  to  King  Henry  VIII.  This  bird,  which  was  kept  in  the  King’s 
Palace  at  "Westminster,  ‘‘  by  the  river  Thames,  had  picked  up  many  words  from 
( hearing  the  passengers  talk  as  they  happened  to  take  water.  One  day,  sporting  on  its 
perch,  the  poor  bird  fell  into  the  river;  and  then  very  seasonably  remembering  the 
words  it  had  often  heard  some,  whether  in  danger  or  in  jest,  use,  cried  out  amain, 

; ‘ a boat!  a boat ! twenty  pound  for  a boat !’  A waterman  who  happened  to  be  near, 
h hearing  the  cry,  made  to  the  place  where  the  Parrot  was  floating,  and  knowing  to 
whom  it  belonged,  restored  it  to  its  royal  master,  in  the  full  expectation,  as  the  bird 
was  a great  favourite,  of  receiving  the  promised  reward.  The  King,  however,  pre- 
ferred appealing  to  the  Parrot  himself  to  determine  the  sum,  which  being  consented 
t !o  by  the  waterman,  the  bird  immediately  cried  out,  ‘ Give  the  knave  a groat !’  ” Of 
r.  i somewhat  similar  nature,  but  perhaps  rather  more  probable,  is  the  old  story  of  the 
' two  Parrots  belonging  to  a serious  old  lady,  one  of  which  (a  recent  acquisition)  having 
: 1 oestowed  some  hearty  forecastle  curses  upon  his  mistress,  the  other,  whose  education 
tiad  been  better  attended  to,  immediately  followed  with  the  pious  response,  “We 
fcoescech  thee  to  hear  us,  Good  Lord.” 

The  Psittacinae  are  found  abundantly  in  the  luxuriant  forests  of  the  tropics,  where 
i ’ hey  climb  about  upon  the  branches,  with  the  help  of  their  bill  and  feet,  and  feed 
principally  upon  fruits  and  seeds.  The  well-known  Gray  Parrot,  already  referred  to, 
Avvhich  was  probably  the  first  to  be  imported  into  Europe,  is  a native  of  the  hottest  parts 
:>f  Africa.  It  is  said  to  live  as  long  as  an  hundred  years,  and  there  are  instances  on 
record  of  individuals  attaining  the  patriarchal  age  of  seventy.  The  commonest  of 
flhe  Green  Parrots  is  the  Amazonian  Parrot  ( Psittacus  amazonicus ),  which  is  rather 
l arger  than  the  gray  species,  of  a shining  green  colour,  with  a blue  band  across  the 
f orehead ; the  cheeks,  throat,  and  part  of  the  wings,  yellow  or  red.  It  is,  as  its  name 
i:  mplies,  an  inhabitant  of  the  banks  of  the  great  South  American  river  Amazon ; but 
it  t is  also  found  in  various  parts  of  South  America,  and  is  said  to  do  considerable 
i lamage  in  plantations. 

The  Lories  ( Lorincc ),  have  a rather  large,  but  slender,  bill,  which  is  sometimes 
irinuated  or  slightly  notched  at  the  margin  : the  wings  are  rather  short,  and  the  tail  is 
Ishort,  more  or  less  graduated,  and  either  pointed  or  rounded.  These  birds,  which, 
U dthough  most  of  them  are  of  small  size,  are  amongst  the  most  brilliant  of  the  Parrots, 
l ire  inhabitants  of  the  Eastern  Archipelago,  New  Guinea,  Borneo,  and  the  South  Sea 
; [ islands.  Many  of  them  exhibit  a peculiar  structure  of  the  tongue,  that  organ  being 
a ’umished  with  a tuft  of  bristles,  which  is  said  to  be  employed  by  tha  bird  in  sucking 
•he  sweet  juices  of  flowers,  upon  which,  and  berries,  the  Lories  subsist. 
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The  sub-family  Amines,  includes  the  gorgeous  Maccaws  of  South  America,  with 
some  other  species  inhabiting  the  western  continent.  In  these  birds  the  hill  is  of  great 
size  and  strength,  with  the  upper  mandible  much  arched  from  the  base,  almost  in  a 

semicircle,  and  forming  a long  point  which 
hangs  down  in  front  of  the  lower  jaw;  the 
lower  mandible  is  short  and  very  deep.  The 
cheeks  are  frequently  naked,  and  the  tail 
very  long  and  graduated. 

The  true  Maccaws,  forming  the  genns 
Macrocercus  or  Ara,  are  pre-eminent  both  in 
size  and  magnificence  of  plumage,  even 
amongst  the  beautiful  family  of  Parrots. 
They  are  confined  to  the  hottest  regions  of 
America,  Brazil,  Guiana,  and  the  West  India 
Islands,  where  they  inhabit  the  borders  of 
the  forests,  keeping  almost  entirely  upon  the 
trees,  and  rarely  visiting  the  ground.  Their 
food  is  entirely  of  a vegetable  nature,  con- 
sisting of  fruits  and  seeds,  and  the  hardest 
rind  is  insufficient  to  preserve  the  kernel 
from  the  attacks  of  their  tremendously  pow- 
erful bills.  They  are  distinguished  by  having 
the  cheeks  completely  denuded  of  feathers,  or 
furnished  only  with  a few  lines  of  minute 
plumes.  The  name  Ara,  applied  to  the  genus 
by  Kuhl,  is  derived  from  one  of  the  Indian 
names  of  the  birds,  which  is  an  imitation  of 
their  ordinary  note.  They  lay  their  eggs  in 

Fig.  194. — Maccaw  (Ara).  the  hollows  of  trees  5 the  eggs  are  two  in 

number,  and  they  are  said  to  breed  twice  in 
the  year.  Both  sexes  take  part  in  the  duties  of  incubation. 

One  of  the  finest  species  is  the  Scarlet,  or  Bed  and  Blue  Maccaw  ( Macrocercus 
macao),  which  sometimes  measures  as  much  as  three  feet  from  the  bill  to  the  extremity 
of  the  tail.  The  greater  part  of  the  body  is  of  a fine  bright  red  colour ; the  rump, 
vent,  and  tail-coverts  blue  ; the  quill  feathers  of  the  wings  are  of  a fine  blue,  and  the 
wing-coverts  greenish-blue  and  yellow.  The  tail,  which  when  in  fine  condition, 
constitutes  about  two-thirds  of  the  total  length,  is  variegated  with  deep  blue  and 
crimson.  The  upper  mandible  is  whitish,  the  lower  one  blackish  or  dusky,  and  the 
skin  of  the  cheeks  is  white  and  wrinkled.  This  magnificent  bird  was  formerly 
common  in  the  West  Indian  Islands,  but  it  has  now  become  exceedingly  rare  in  those 
localities.  It  is,  however,  still  found  on  the  continent  of  America,  and  specimens  are 
frequently  brought  to  Europe. 

The  Blue  and  Yellow  Maccaw  ( Macrocercus  Ararauna)  is  another  beautiful  species, 
rather  smaller  than  the  preceding,  as  it  measures  only  about  two  feet  and  a-half  in 
length.  The  whole  of  the  upper  part  of  this  bird  is  of  a fine  blue  colour,  more  or  less 
tinted  with  green,  whilst  its  lower  surface — from  the  breast  downwards — is  of  a light 
orange-yellow.  The  hill  is  black,  and  the  throat  is  marked  with  a large  black  spot, 
which  runs  under  the  greater  part  of  the  bare  white  skin  of  the  cheeks.  This  bird  is 
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exceedingly  abundant  in  the  forests  of  tropical  America,  and  great  numbers  of  them 
are  imported  into  Europe.  They  are  easily  reconciled  to  captivity,  and  have  even 
been  known  to  breed  in  France. 

A small  species,  the  Green  Maccaw  or  Maracana  (Macrocercus  sever  us)  which  is 
about  the  size  of  a Pigeon,  is  exceedingly  abundant  in  Brazil  and  Guiana,  where  it  is 
said  to  visit  the  coffee  plantations  in  immense  flocks,  which  commit  terrible  depreda- 
tions by  devouring  the  berries.  y 

Some  of  the  other  species  of  this  group  have  the  head  entirely  covered  with 
feathers,  except  a small  circle  round  the  eyes.  These  form  the  genus  Psittacara  so 
called  from  their  apparently  uniting  the  true  Parrots  or  Psittaci,  with  the  Maccaws  or 
Arcs.  They  are  smaller  than  the  Maccaws,  but  their  plumage  is  generally  exceedingly 
beautiful,  and  they  learn  to  speak  with  greater  ease.  Le  Yaillant  states  that  he  saw  a 
specimen  of  the  Psittacara  gmanensis  or  Guiana  Parroquet,  which  could  say  the  Lord's 
Prayer  in  Dutch,  and  whilst  engaged  in  this  exercise  would  lie  upon  its  back  and  fold 
its  feet  together  in  the  attitude  of  prayer.  In  Guiana,  this  species  is  said  to  be  very 
destructive  in  the  coffee  plantations.  1 

Nearly  allied  to  this  is  the  Conurus  carolinensis,  or  Carolina  Parroquet,  the  only 
species  of  this  group  that  occurs  in  North  America.  It  is  found  in  the  United  States 
as  far  north  as  Lake  Michigan  (lat.  42°  N.),  but  on  the  east  coast  does  not  extend 
i beyond  Maryland.  It  is  singular  that  a bird  belonging  to  a group  which  appears  to  be 
Otherwise  so  exclusively  confined  to  the  hottest  regions  of  the  tropics,  should  be  found 
at  such  a distance  from  the  natural  home  of  its  race  ; but  although  the  range  of  this 
| 8Peci®s  extends  from  the  hot  countries  of  Mexico  to  the  very  temperate  region  above 
mentioned,  it  does  not  appear  to  be  a bird  of  passage,  and  indeed,  'Wilson  says  that  he 
has  himself  seen  these  Parrots  on  the  banks  of  the  Ohio  in  February,  flying  about  like 
pigeons  in  the  midst  of  a snow-storm.  The  cause  to  which  Wilson  Ascribes  the 
. occurrence  of  the  Carolina  Parrot  at  a higher  latitude  in  the  centre  of  the  continent 
than  on  the  coast  is  not  the  prevalence  of  a milder  climate  in  those  parts,  so  much  as 

• the  existence  of  “ certain  peculiar  features  of  country  to  which  these  birds  are  par- 
t • ticularly  and  strongly  attached  ; these  are  low,  rich,  alluvial  bottoms  along  the  borders 

of  creeks,  covered  with  a gigantic  growth  of  sycamore  trees  or  button  wood deep  and 

i almost  impenetrable  swamps,  where  the  vast  and  towering  cypresses  lift  their  still  more 
1 ““j®8110  heads  and  those  singular  salines,  or,  as  they  are  usually  called,  licks,  so 
r regularly  interspersed  over  that  country,  and  which  are  regularly  and  eagerly  visited 
1 by  the  Parroquets.”  Their  occurrence  also  appears  to  depend  even  still  more  upon  the 
presence  of  their  favourite  articles  of  food,  namely,  the  seeds  of  a plant  called  the 
cockle-burr,  with  those  of  the  cypress  and  hackberry,  and  beech  nuts.  These  fruits 
iare  by  no  means  common  in  Pennsylvania  and  the  States  further  to  the  north  along 
' the  coast,  but  they  are  abundant  in  the  whole  of  the  country  already  referred  to  as 
^inhabited  by  the  Parrots. 

These  birds  are  exceedingly  sociable  in  their  habits,  always  flying  in  largo  flocks 
»and  roosting  in  companies  of  thirty  or  forty  together  in  the  inside  of  a hollow  tree.’ 
They  are  greatly  attached  to  each  other,  nestling  close  together,  and  scratching  one 
^another's  heads  in  a most  affectionate  manner.  They  manifest  this  attachment  in  an 
equally  striking  manner  when  any  of  their  companions  fall  into  misfortune.  In  illus- 
- Mtion  of  this  we  may  quote  the  following  passage  from  Wilson’s  “ American  Omi- 
•hology.”  “ At  Big  Bone  Lick,  thirty  miles  above  the  mouth  of  Kentucky  lUver,”  he 

* aya,  “ I saw  them  in  great  numbers.  They  came  screaming  through  the  woods  in  the 
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morning,  about  an  hour  after  sunrise,  to  drink  the  salt  water,  of  which  they,  as  well  as 
the  Pigeons,  are  remarkably  fond.  When  they  alighted  on  the  ground,  it  appeared  at  | 
a distance  as  if  covered  with  a carpet  of  the  richest  green,  orange,  and  yellow ; they  j 
afterwards  settled,  in  one  body,  on  a neighbouring  tree,  which  stood  detached  from  any  i 
other,  covering  almost  every  twig  of  it,  and  the  sun,  shining  strongly  on  their  gay  i 
and  glossy  plumage,  produced  a very  beautiful  and  splendid  appearance.  Here  ! 
I had  an  opportunity  of  observing  some  very  particular  traits  of  their  character; 
having  shot  down  a number,  some  of  which  were  only  wounded,  the  whole  floek  ! 
swept  repeatedly  around  their  prostrate  companions,  and  again  settled  on  a low  tree,  i 
within  twenty  yards  of  the  spot  where  I stood.  At  each  successive  discharge,  though 
showers  of  them  fell,  yet  the  affection  of  the  survivors  seemed  rather  to  increase ; for 
after  a few  circuits  around  the  place,  they  again  alighted  near  me,  looking  down  on  their  J 
slaughtered  companions  with  such  manifest  symptoms  of  sympathy  and  concern,  as  ! 
entirely  disarmed  me.”  In  captivity  the  Carolina  Parrot  is  docile  and  sociable,  and  j 
soon  becomes  very  familiar.  Like  the  other  members  of  the  group,  it  deposits  its  eggs  j 
in  hollow  trees,  but  is  said  to  carry  its  sociable  habits  even  into  the  business  of  incuba-  j 
tion,  several  couples  usually  breeding  in  the  same  cavity. 

The  last  sub-family  is  that  of  the  Parakeets  or  Parroquets  ( Pezoporince ),  which  are  ' 
as  completely  confined  to  the  Eastern  Hemisphere,  as  the  Arainae  to  America.  They  i 
resemble  the  smaller  species  of  the  preceding  group  in  their  general  form,  but  the  beak  I 
is  much  smaller,  and  the  upper  mandible  is  far  less  hooked.  The  tail  is  very  long  and  j 
graduated.  These  beautiful  little  birds,  of  which  there  are  numerous  species,  occur 
principally  in  the  sunny  islands  of  the  Eastern  Archipelago  ; a good  many  are  also 
found  in  Australia,  and  a few  in  India.  The  last  mentioned  country  is  the  habitation 
of  one  of  the  most  lovely  of  the  species,  the  Rose-ringed  Parakeet  ( Palceornis  torquatus) 
which  also  appears  to  occur  on  the  continent  of  Africa.  This  charming  little  bird  is 
about  fifteen  inches  in  total  length,  but  of  this  the  tail  takes  up  about  two-thirds.  Its 
general  colour  is  a beautiful  grass  green,  but  round  the  neck  is  a rose-coloured  band, 
from  which  the  name  of  the  species  is  derived.  It  appears  probable  from  the  scattered 
notices  contained  in  the  works  of  the  poets  and  writers  of  antiquity,  that  this  bird  was  the 
first  species  of  Parrot  known  to  the  ancients,  and  Alexander  was  said  to  have  brought  a 
Parakeet,  which  must  be  either  this  or  a closely  allied  species,  the  Alexandrine  Parakeet 
(P.  Alexandria),  to  Europe  on  his  return  from  India.  Both  these  species  are  exceedingly 
graceful  and  docile,  and  may  be  taught  to  speak  with  great  facility. 

These  species  of  Palceornis  are  tolerably  abundant  in  India,  associating  in  large 
flocks,  and  doing  considerable  damage  to  the  crops  of  fruit  and  grain.  Lieutenant 
Burgess,  in  a recent  communication  to  the  Zoological  Society,  says,  that  as  the  grain  I 
crops  ripen,  they  frequent  the  trees  in  the  neighbourhood,  whence  they  make  descents  | 
on  the  fields,  retiring  again  to  the  trees  with  the  heads  of  the  grain  plants,  which  they  ! 
then  eat  at  their  leisure.  They  breed  in  holes  of  trees  and  buildings,  and  lay  three  or  ! 
four  eggs. 

A considerable  number  of  the  birds  of  this  sub-family  have  the  tarsi  elongated,  to 
adapt  them  for  running  with  ease  upon  the  ground.  The  most  thorougly  terrestrial 
species  appears  to  be  the  Pezoporus  formosus,  or  Ground  Parakeet  (Fig.  192,  4),  of  New 
Holland,  a beautiful  little  bird,  which  measures  about  a foot  in  length,  including  the 
tail,  which  is  regularly  banded  with  green  and  black ; the  general  plumage  is  also  varie- 
gated with  the  same  colours,  each  feather  having  a blaekish-brown  band.  This  bird 
lives  entirely  upon  the  ground  ; and  Mr.  Gould  states  that  he  never  saw  it  perching,  nor 
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was  he  ever  able  to  drive  it  to  take  shelter  in  a tree.  He  gives  the  following  account  of 
its  habits  : “ It  usually  frequents  either  sandy  sterile  districts,  covered  with  tufts  of 

rank  grass  and  herbage,  or  low  swampy  flats  abounding  with  rushes  and  the  other 
kinds  of  vegetation  peculiar  to  such  situations.  It  is  generally  observed  either  singly 
or  in  pairs ; but,  from  its  very  recluse  habits  and  great  powers  of  running,  it  is  seldom 
or  ever  seen  until  it  is  flushed,  and  then  only  for  a short  timo,  as  it  soon  pitches  again, 
and  runs  off  to  a place  of  seclusion,  often  under  the  covert  of  the  grass-tree 
(Xantfiorrhcea),  which  abounds  in  the  district  it  frequents.”  Its  eggs  are  laid  on  the 
t ground. 

Jho  beautiful  little  Grass  Parakeets,  also  inhabitants  of  Australia,  are  to  a con- 
siderable extent  terrestrial  in  their  habits ; but  less  so  than  the  bird  just  referred. 
One  of  the  most  charming  of  these,  and  indeed  of  all  the  Parrots,  is  the  diminutive 
Warbling  Grass  Parakeet  ( Melopsittacus  undulatus),  which  is  found  abundantly  over 
the  vast  central  plains  of  Australia,  but  is  scarcely  ever  seen  in  the  districts  between 
the  mountain  chains  of  that  singular  country  and  the  coast.  They  feed  in  largo 
flocks  upon  the  seeds  of  the  grasses  which  abound  in  the  plains,  but  rest  during 
I the  heat  of  the  day  upon  the  branches  of  the  gum  trees  ( Eucalypti ),  in  the  hollows  of 
; which  they  also  lay  their  eggs  and  bring  up  their  young.  Upon  these  trees  they  also 
s collect  in  crowds  before  starting  in  search  of  water.  In  captivity  these  diminutive 
b . creatures  are  amongst  the  most  pleasing  of  the  Parrots,  for  they  are  not  only  elegant 
in  their  forms  and  lively  in  their  movements,  but,  instead  of  the  horrible  screeching 
1 noise  which  renders  so  many  of  their  larger  and  more  brilliant  brethren  exceedingly 
| disagreeable  neighbours,  they  have  a soft  warbling  note,  which  is  very  pleasant. 
Several  other  species  of  Grass  Parakeets,  belonging  to  the  genus  JEuphema,  are  also 
• found  in  Australia,  and  they  aro  all  exceedingly  elegant  little  creatures. 

From  the  Parrots  we  pass  to  the  family  of  the  Rhamphastidce , or  Toucans,  so 
1 : remarkable  for  the  disproportionate  size  of  the  bill  (Fig.  109)  in  most  of  the  species; 

and  with  these  the  order  of  Scansorial  birds  concludes.  The  bill  in  the  Toucans  is 
i always  of  large  size,  sometimes  almost  as  large  as  the  bird  itself ; hence  the  name  of 
: tout-bee  is  frequently  applied  to  the  birds  of  this  family  by  the  French  colonists  in 
i ( Guiana.  Notwithstanding  this  enormous  size,  the  bill  is  very  light,  the  greater  part 
of  its  bulk  being  made  up  of  numerous  air-cells,  so  that  the  bird  can  hop  about  with 
|g  greater  activity  than  would  be  expected  from  the  cumbersome  appearance  of  this 
s appendage.  The  lateral  margins  of  the  bill  are  always  serrated,  and  the  tongue 
i c consists  of  a long  slender  stalk,  furnished  on  each  side  with  a series  of  filaments  or 
l barbs. 

These  remarkable  birds  are  confined  to  the  hot  regions  of  South  America,  where 
‘ they  are  very  abundant.  They  live  in  considerable  flocks  in  the  forests,  and  sit  in 
i company  on  the  trees,  making  an  abominably  harsh  noise.  They  are  omnivorous, 
f feeding  not  only  upon  sweet  pulpy  fruits,  which  have  generally  been  considered  to 
! • constitute  their  whole  nourishment,  but  also  upon  animal  matters  of  various  kinds, 
such  as  fish,  eggs,  small  birds  and  Reptiles,  and  the  larvae  of  insects.  In  confinement, 

‘ they  take  these  articles  of  food  without  hesitation,  and  Yoigt  mentions  that  he  saw 
one  of  them  in  England,  which  appeared  to  feel  great  satisfaction  in  destroying  and 
devouring  a Goldfinch.  They  are  said  usually  to  take  their  food  up  in  the  bill, 
i and  throwing  it  into  the  air,  catch  it  again  with  open  mouth  and  swallow  it  directly, 
r.  neither  the  bill  nor  the  tongue  being  adapted  for  the  purposes  of  deglutition  in  the 
^ordinary  way.  This,  however,  appears  to  be  somewhat  doubtful,  as  Edwards,  in  hia 
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“ Voyage  up  the  Amazon,”  states  that  he  never  observed  this  action,  although  the 
Toucans,  on  taking  fruit  into  their  hills,  always  throw  the  head  hack,  and  thus  allow 
their  food  to  find  its  way  to  its  destination. 

When  roosting,  the  Toucans  frequently  throw  their  tails  over  their  hacks  in  a very 
singular  manner,  and,  when  sitting  quietly  at  rest,  their  enormous  bill  usually  lies  in 
a horizontal  position,  giving  the  bird  a lazy,  grave  aspect.  According  to  Lesson,  this 
habit  of  the  birds  has  induced  the  negroes  of  the  French  colonies  to  give  them  the 
name  of  oiseaux-prechews,  or  preaching  birds.  They  nidificate,  like  the  Parrots,  in 
holes  of  trees,  and  lay  two  roundish  white  eggs. 

The  family  exhibits  two  principal  forms — the  true  Toucans,  forming  the  genus 
Rhamphastos , and  the  Aracaris,  which  have  been  divided  into  several  genera,  of  which, 
however,  the  genus  Pteroglossus  is  the  principal.  The  latter  are  distinguished  from 
the  true  Toucans  by  the  much  smaller  size  of  the  bill,  which  in  some  instances  is 
scarcely  larger  in  proportion  to  the  bird  than  that  of  a Haven,  but  in  other  respects  j 
and  in  habits  there  appears  to  be  very  little  difference  between  them.  The  Toucans 
are  almost  always  black,  with  patches  of  white,  or  of  bright  colours  upon  different 
parts  of  their  bodies,  especially  under  the  chin  ; the  Aracaris,  on  the  contrary,  are 
usually  green,  with  red  or  yellow  upon  the  breast.  The  bill  in  both  groups  is  gene- 
rally adorned  with  beautiful  colours,  but  these  often  disappear  completely  after  death. 

Order  VII. — Passeres. 

General  Characters. — The  Passerine  Birds,  corresponding  with  the  Insessorcs  of 
many  authors,  constitute  the  most  numerous  and  varied  order  of  birds.  They  approach 
closely  to  the  Scansorial  birds,  which,  in  fact,  might  perhaps  with  propriety  be  united 
with  them  to  form  a single  order,  as  the  principal  distinction  consists  in  the  structure 
of  the  feet,  which  in  the  Passeres  possess  four  toes, — three  directed  forwards,  and  one 

backwards.  This  distinction  is,  how- 
ever, more  apparent  than  real,  as  several 
of  the  Passerine  birds  have  the  power 
of  turning  one  of  the  toes  backwards  at 
pleasure  ; and  the  Cuckoos,  as  we  have 
already  stated,  can  turn  one  of  their 
hind  toes  forwards.  The  tarsi  and  toes 
are  always  scutellate,  and  the  hinder 
portion  and  sides  of  the  former  are  usu- 
ally covered  with  a single  horny  plate, 
which  is  also  sometimes  the  case  with 
the  anterior  surface  of  this  part  of  the 
leg.  The  toes  have  no  basal  membrane, 
but  the  outer  toe  is  usually  united  to 
the  middle  one  at  its  base  ; and  some- 

Fig.  195. — Foot  of  the  Carrion  Grow  [Corvus  corone.)  times,  as  in  the  King-fishers,  nearly  to 

the  extremity.  The  legs  and  feet  are 
generally  slight,  and  the  claws,  although  curved,  never  constitute  powerful  hooked 
talons,  as  in  the  predaceous  birds.  The  feet  are  especially  adapted  for  perching,  and 
when  on  the  ground  the  birds  rarely  walk,  but  generally  move  by  hopping  with  both 
feet  simultaneously. 

The  power  of  flight  is  possessed  in  great  perfection  by  most  of  these  birds ; the 


THE  PASSERINE  BIRDS, 


513 


wings  are  large  and  powerful,  and  the  crest  of  the  sternum  very  well  developed.  The 
! primary  quill  feathers  of  the  wing  are  gene- 
rally  ten  in  number ; but  the  first  of  these  is 
. frequently  wanting,  or  very  small.  The  tail 
is  usually  composed  of  twelve  quill  feathers. 

The  bill  is  very  variable  in  form,  some- 
times elongated  and  slender,  sometimes  stout 
and  conical,  or  depressed  and  opening  with  a 
: very  wide  gape.  The  upper  mandible  is  fre- 
| • quently  more  or  less  toothed  near  the  tip. 
i':  From  these  peculiarities  in  the  form  of  the 
bill  the  primary  classification  of  these  birds 
most  generally  in  use  is  derived,  each  form  Fi&* 19G- — Head  of  the  Sparrow  ( Passer 

being  characteristic  of  a group  or  sub-order.  domesticus). 

.Thus,  the  birds  with  a stout  conical  bill,  in  which  the  upper  mandible  is  not  distinctly 

toothed  form  the  sub- 
order Conirostres,  in 
which  the  bill  is  usually 
employed  in  crushing 
hard  seeds  ; those  with 
a somewhat  similar  bill, 
but  toothed,  and  usually 
more  or  less  hooked  at 
the  tip  (Fig.  197),  are 
called  Dentirostres , and 
feed  principally  upon 
insects  and  fruits ; those 
■which  have  the  bill 
elongated  and  awl- 
shaped  (Fig.  198)  feed 

Fig.  197.  -Head  of  the  Gray  Shrike  {Lanius  excubitor ).  uPon  soft  larv*  and  the 

, juices  of  flowers,  and 

orm  the  sub-order  Tenuirostres.  And  those  in  which  the  bill  is  more  or  less  depressed 
r nth  a very  wide 
vape  (Fig.  199) 
r re  called  Fusi- 
Oitres;  they  feed 
ippon  insects, 
fr'hich  they  cap- 
n ure  on  the  wing. 

The  oesophagus 
r.a  these  birds  is 
t-  dually  dilated 
r-  ato  a sort  of 
r rop ; the  sto- 
' lach  forms  a 

owerful  muscu-  Fig’  198-“IIead  of  lhc  UooPoc  ( uPuPa  *P°P>). 


1 »r  gizzard,  and  the  intestine  is  furnished  with  two  coeca,  which  are  generally  very 
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small.  Many  of  them  arc  also  characterized  hy  the  presence  of  a complicated  muscular 

apparatus  at  the  lower  larynx,  which 
enables  these  birds  to  produce  their 
charmingly  modulated  notes;  and 
of  such  importance  does  this  cha- 
racter appear  to  some  authors,  that 
they  have  divided  the  Passerine 
birds  into  two  orders,  according  as 
they  were  furnished  with,  or  desti- 
tute of  this  apparatus.  It  is  to  be 
observed,  however,  that  many  of 
the  birds  in  which  these  muscles 
are  found  are  by  no  means  cele- 
brated for  the  sweetness  of  their 
Fig.  199.  Head  of  the  Wliite-bellied  Swift  ( Cypselus  melba) . voices  ; for  instance,  the  Crows 

possess  the  singing  apparatus,  and  are  consequently  placed  amongst  the  singing  birds 
in  the  arrangements  above  referred  to. 

Divisions. — The  classification  of  this  order  of  birds  presents  considerable  difficul- 
ties, and  is  still  involved  iii  some  uncertainty.  Very  various  schemes  have  been  put 
forward  by  different  authors  for  the  arrangement  of  the  almost  interminable  series  of 
Passerine  birds ; but  most  of  them  admit  the  four  principal  divisions  of  Conirostm, 
Dentirostres,  Tenuirostres,  and  Fissirostres,  to  which  I have  already  referred.  Cuvier, 
to  whom  we  are  indebted  for  the'  establishment  of  these  groups,  adopted  a fifth 
division,  that  of  the  Syndactyli,  in  which  the  two  outer  toes  are  united  for  the  greater 
part  of  their  length  ; this  group,  however,  included  birds  of  very  different  descriptions, 
and  has  since  been  suppressed  by  many  authors.  It  must  be  confessed,  however,  that 
the  boundaries  of  these  great  divisions  are  not  so  well  marked  as  might  he  desired,  and 
the  true  position  of  many  of  the  subordinate  groups  is  still  a matter  of  doubt.  In  the 
following  pages  we  have,  with  but  few  exceptions,  followed  the  classification  adopted 
by  Mr.  G.  It.  Gray:  in  his  valuable  work  on  the  “ Genera  of  Birds,”  as  is  also  the  case 
with  the  preceding  orders. 

Sub-order  I. — Conirostres. 

General  Characters. — In  the  Conirostral  birds,  as  already  stated,  the  bill  is  of  a 
more  or  less  conical  form,  sometimes  short,  very  thick  at  the  base,  and  rapidly 
diminishing  to  the  tip — in  other  cases  it  is  more  elongated  and  tapering,  and  sometimes 
slightly  curved.  The  tip  of  the  upper  mandible  is  usually  entire,  but  occasionally 
there  is  a slight  tooth  on  each  side,  near  the  extremity.  The  wings  are  generally 
longish  and  pointed,  the  tarsi  long,  and  the  toes  of  moderate  length,  the  outer  one 
being  frequently  united  at  its  base  to  the  middle  one. 

This  group  includes  the  essentially  granivorous  birds,  but  a considerable  number 
of  the  species  referred  to  it  are  not  confined  to  a grain  diet,  many  of  them  feed  upon 
fruits  and  insects,  and  larvae  also  form  a portion  of  the  nourishment  of  most  of  the 
species.  Some,  such  as  the  Crows  and  their  allies,  appear  to  feed  upon  almost  any 
animal  or  vegetable  substances  that  come  in  their  way,  and  these  constitute  the 
greater  part  of  Temminck’s  order  of  Omnivores,  which  includes  no  less  than  five  of  the 
families. 

Divisions. — The  Conirostres  form  eight  families,  of  which  the  first  seven,  with  the 
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exception  of  the  Musophagida  and  Coliidce,  form  the  order  Omnivores  of  M.  Temminck,  n 
group  which  has  not  been  adopted  by  any  subsequent  naturalists.  The  first  family,  that 
i of  the  Buceridce,  or  Hombills,  like  the  Toucans  in  the  preceding  order,  is  distinguished 
, by  the  great  sizo  of  the  bill  in  tho  birds  of  which  it  is  composed,  and  this  organ  is 
j usually  rendered  still  more  remarkable  by  a singular  casque  or  helmet  which  surmounts 
\ its  base  (Fig.  200).  This  curious  appendage,  which  is  often  of  very  largo  size,  and, 
vom  its  external  appearance,  would  be  supposed  to  be  of  a bony  texture,  is  composed, 
.ike  the  bill  of  the  Toucans,  entirely  of  air  cells,  and  is  often  so  fragile  that  when  a 
. lried  specimen  is  handled  incautiously  it  is 
» ,ery  liable  to  be  crushed.  The  bill  itself  is 
: jonsiderably  curved,  and  rather  acute  at  the 
,::ipex ; the  nostrils  are  situated  at  its  base  ; the 
firings  are  of  moderate  size,  the  tail  long  and 
fc.oroad,  tho  tarsi  short  and  stout,  and  the  toes 
knore  or  less  united  at  the  base,  the  outer 
oe  especially  being  attached  to  the  middle  one 
po  such  a distance  that  Cuvier  included  these 
p.nrds  with  the  Kingfishers  and  some  others  in 
tis  group  of  Syndactyli. 

The  Hombills  are  generally  of  tolerably  large 
tize,  some  of  them  being  of  the  stature  of  a 
..mail  Turkey.  Their  general  colour  is  usually 
L . greenish  metallic  black,  with  the  neighbour- 
hood of  the  vent,  the  tail-coverts,  and  the  tail 
►shite,  or  of  some  other  light  colour ; tho  tail 
generally  has  a black  transverse  band  near 
jhae  extremity.  They  arc  inhabitants  of  the 
hottest  parts  of  the  Old  AVorld,  and  especially 
K‘f  the  islands  of  the  Eastern  Archipelago 
md  Africa.  Their  food  consists  of  fruits,  and, 
according  to  some  naturalists,  also  of  carrion  and  small  animals,  the  latter  of  which 
t ley  are  said  to  squeeze  to  death  in  their  enormous  bills,  and  then  throwing  them  up 
r 1 aar>  catch  them  and  swallow  them  whole.  Lesson  states  that  the  African  species 
Ivve  on  carrion,  and  those  of  the  East  Indies  on  fruits,  and  especially  on  nutmegs, 
T-roin  which,  he  says,  their  flesh  acquires  a delicious  flavour.  They  are  found  in  the 
E.jnse  forests  and  jungles,  where  they  sit  upon  the  highest  branches  of  the  trees,  often 
1 1 large  troops ; their  nesting  places  are  the  holes  of  trees,  which,  like  the  Parrots 
&-id  Toucans,  they  enlarge  for  the  purpose  of  nidification  ; the  female  lays  four  eggs, 
i^heir  flight  is  effected  by  a very  rapid  motion  of  the  wings,  which  produces  a con- 
A-derable  noise  ; this  is  accompanied  by  a continual  clattering  of  their  mandibles,  so 
5-iat  the  passage  of  a flight  of  Hombills  causes  a sound  which  is  said  to  be  productive 
f ^ very  uncomfortable  sensations  when  its  origin  is  unknown,  as  it  bears  a good  deal 
. resemblance  to  one  of  those  sudden  violent  winds  which  often  rise  unexpectedly  in 
t-  te  tropics. 

The  second  family  is  that  of  tho  Musophagidce,  or  Plantain-eaters,  a group  of  birds 
'.hich  is  exclusively  confined  to  Africa.  They  have  the  bill  of  moderate  size,  broad  at 
e base,  compressed,  with  the  ridge  much  curved,  and  the  tip  strongly  notched  ; the 
' rsi  are  stout,  covered  in  front  with  broad  scales,  and  the  toes  arc  long,  the  outer  one 
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being  capable  of  being  turned  backwards,  for  which  reason  many  authors  have  placed 
them  amongst  the  Scansorial  birds. 

The  best  known  species  are  the  Touracos  ( Corythaix ),  distinguished  by  having  the 
bill  of  ordinary  form,  and  the  head  ornamented  with  an  erectile  crest.  These  birds 
are  generally  of  a green  colour,  with  the  quill  feathers  of  the  wings  and  tail  violet  or 
red.  They  are  elegant  birds,  about  the  size  of  a pigeon,  and  are  said  to  be  so  fearless 
that  they  will  accompany  a man,  flying  from  branch  to  branch,  and  uttering  cries 
which  are  supposed  to  indicate  pleasure.  They  feed  principally  upon  fruits,  but  I 
appear  also  to  pick  up  insects. 

The  Touracos  are  found  in  most  parts  of  Africa,  where  they  inhabit  thickly-wooded  ' 
places,  and  nidificate  in  holes  of  trees  They  are  monogamous,  and  both  sexes  assist 
in  incubation. 

The  Plantain-eaters  (Mu&ophaga)  are  larger  birds  than  the  Touracos,  and  appear  to 
be  confined  to  the  tropical  regions  of  Africa.  They  receive  their  name  from  their 
great  predilection  which  they  exhibit  for  the  fruits  of  the  banana  and  plantain.  They 
are  distinguished  by  the  singular  conformation  of  the  bill,  the  base  of  which  forms  a 
broad  plate  covering  the  forehead.  Their  colours  are  exceedingly  beautiful. 

The  third  family,  that  of  the  Opisthocomida,  closely  resembles  the  preceding  in 
most  of  its  characters,  and  is,  in  fact,  placed  by  Mr.  G.  E.  Gray  as  a sub-family  of 
that  group  ; it  differs,  however,  in  the  incapability  of  the  outer  toe  to  be  turned  back- 
wards. It  includes  only  a single  species,  the  Hoatzin  ( Opisthocomus  cristatus),  a 
native  of  Brazil  and  Guiana,  where  it  lives  in  large  flocks  on  the  banks  of  rivers  and 
creeks,  and  feeds  almost  entirely  on  the  leaves  of  a particular  tree,  the  Arum  arbo-  ■ 
rescans  of  Linnseus.  It  nidificates  in  the  lower  parts  of  trees:  its  nest  is  composed  of  ' 
twigs,  and  lined  with  soft  materials,  and  the  female  lays  three  or  four  eggs  of  a dirty  I 
white  colour,  with  scattered  red  spots.  Both  the  bird  and  its  flesh  are  tainted  with  a I 
peculiar  odour,  which  prevents  its  being  used  as  food. 

The  position  of  this  singular  bird  has  always  been  a matter  of  doubt  with  orni- 
thologists. Linnseus  described  it  as  a Pheasant,  and  several  other  authors  have  placed 
it  amongst  the  Gallinaceous  birds  ; but  it  is  now  generally  regarded  as  a true  Passerine 
bird.  It  is  nearly  as  large  as  a Peacock,  which  it  also  resembles  in  its  walk.  The 
bill  is  thick,  short,  convex,  and  bent  down  at  the  tip  ; the  base  is  furnished  with 
diverging  bristles,  and  the  nostrils  are  placed  in  the  middle  of  the  bill.  The  head  is 
adorned  with  a tuft  of  long,  narrow  feathers. 

Another  small  family,  placed  in  the  neighbourhood  of  the  Musophagidse  by  Mr. 

G.  E.  Gray,  although  its  type  has  generally  been  regarded  as  a member  of  the  family 
Fringillidce,  is  that  of  the  Coliidce,  or  Colies,  a group  of  small  birds,  in  which  the  bill  is 
short  and  stout,  elevated  at  the  base,  with  the  nostrils  placed  in  the  middle  of  a large 
membranous  groove.  The  wings  are  short,  the  tail  elongated,  and  the  true  hinder 
toe  is  directed  forwards.  The  Colies  are  found  in  Africa  and  India.  Their  plumage 
is  soft  and  silky,  and  usually  of  a gray  colour,  whence,  according  to  Levaillant,  they 
are  called  mouse-birds  at  the  Cape  of  Good  Hope.  They  live  in  troops,  feeding  on 
fruits  and  the  buds  of  trees,  and  climbing  about  the  branches  with  great  agility,  using 
their  bills  in  the  same  way  as  the  Parrots.  They  make  a large,  rounded  nest,  and  lay 
five  or  six  eggs.  Levaillant  states  that  when  sleeping  they  suspend  themselves  with 
the  head  downwards,  and  that  in  cold  weather  they  are  often  found  in  the  morning  so 
completely  benumbed,  that  they  may  be  taken,  one  after  the  other,  by  hand.  Their 
flesh  is  said  to  be  delicate. 
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The  fifth  family  of  the  Conirostral  birds  is  that  of  the  Corvidae  or  Crows.  In 
ese  birds  the  bill  is  long,  strong,  and  compressed,  with  the  ridgo  of  the  upper 
mdible  more  or  less  curved,  and  the  tip  more  or  less  notched ; the  nostrils  are  placed 
the  base  and  concealed  by  the  basal  plumes ; the  wings  aro  usually  long,  and  the 
■si  and  toes  of  moderate  length,— the  former  being  covered  in  front  with  broad 
ites. 

These  birds  may  be  regarded  as  the  typical  examples  of  Temminck’s  order  Omnivores , 
-hey  feed  not  only  upon  grain  and  fruits,  but  also  upon  animal  substances,  and  even 
m carrion.  They  walk  and  run  with  greater  facility  than  any  others  of  the 
i- »serine  birds,  but  are  also  perfectly  at  home  in  the  trees,  and  generally  fly  well, 
ey  aH  form  a large  nest  of  sticks,  lined  with  soft  materials,  and  their  eggs,  which 
i y from  three  to  seven  in  number,  exhibit  dark  spots  upon  a pale  bluish,  greenish, 
white  ground.  Mr.  G.  E.  Gray  divides  these  birds  into  six  sub-families,  three  of 
i ich  possess  representatives  in  the  British  Fauna. 

; The  Streperirue  or  Piping  Crows,  a group  of  rather  large  birds  which  inhabit  New 
[i.lland,  New  Guinea,  and  the  adjacent  islands,  are  distinguished  from  the  other 
vidae  by  the  form  of  the  nostrils,  each  of  which  consists  of  a long  narrow  slit  in  the 
- stance  of  the  bill,  and  is  usually  completely  exposed.  The  bill  itself  is  long  and 
^pressed,  broad  at  the  base,  where  the  ridge  projects  upon  the  forehead,  and  the  tip 
-more  or  less  notched.  Unlike  the  ordinary  members  of  their  family,  these  birds 
e a peculiar  musical  note.  One  species,  the  Gymnorhina  tibicen  or  Jiute-piciyer,  is 
i mon  in  New  South  Wales,  where  it  is  said  to  be  very  noisy  and  to  live  upon 
nal  substances,  including  small  birds. 

■i  second  group  is  the  sub-family  of  the  Garrtdince  or  Jays,  which  have  also  a 
P at  notch  near  the  tip  of  the  upper  mandible,  but  the  nostrils  are  concealed  under 
: frontal  plumes  ; their  wings  are  of  moderate  size  and  rounded,  and  their  tarsi  and 
) : strongly  scute! lated. 

IThe  common  European  Jay  ( Garrrulus  glandarius,  Fig.  201),  is  an  exceedingly 
cdsome  bird,  about  the  size  of  a 
on,  of  a light  reddish-brown  colour, 
i the  primary  wing-coverts  bright 
\ , elegantly  banded  with  black.  The 
fcaers  of  the  fore  part  of  the  head  are 
bash,  spotted  with  black,  and  elon- 
-d  so  as  to  form  a crest,  which  the 
can  erect  at  pleasure ; the  quill- 
biers  of  the  wings  and  tail,  and  a 
j<'k  on  each  side  of  the  chin  are 

: ie  Jay  is  a common  bird  in  England  ^ 201--Head  of  the  Ja?  lGarruIu*  ^ndarius). 
the  southern  parts  of  Scotland ; it  inhabits  thick  woods,  and  is  shy  in  its  habits, 
eds  to  a great  extent  upon  vegetable  matters,  such  as  acorns  and  beech-mast,  and 
immer  often  visits  gardens,  tempted  by  the  cultivated  fruits.  It  also  feeds  on 
f8  and  worms.  Its  nest  is  formed  in  tall  bushes,  or  in  the  lower  branches  of 
; but  always  well  concealed  amongst  the  leaves.  It  is  cup-shaped,  formed  of 
1 l sticks,  and  lined  with  finer  materials,  such  as  small  roots  and  grass ; the  eggs 
" ■ ve  or  six  in  number.  . 

he  natural  note  of  the  Jay  is  a harsh  grating  sound  ; but  its  powers  of  imitation 
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are  exceedingly  great,  and  oven  in  a state  of  nature  it  has  been  known  to  mimic  the 
voices  of  other  animals  so  exactly  that  it  was  difficult  to  believe  that  the  animals 
personated  were  really  absent.  Montagu  says,  that  in  the  spring  the  Jay  will  some- 
times  utter  a sort  of  song,  which  he  describes  as  soft  and  pleasing,  but  into  which  it 
introduces  at  intervals  the  bleating  of  a lamb,  the  mewing  of  a cat,  the  note  of  a kite 
or  buzzard,  the  hooting  of  an  owl,  and  even  the  neighing  of  a horse  and  similar 
sounds.  In  confinement,  of  course,  a wider  field  is  opened  for  the  bird’s  talents  for 
mimicry  ; and  it  usually  takes  advantage  of  its  position  to  pick  up  and  repeat  every 
sound  with  which  it  is  familiar.  Thus,  Bewick  mentions  a Jay  that  imitated  “the 
sound  of  a saw  so  exactly  that,  though  it  was  on  a Sunday,  wo  could  hardly  be  per- 
suaded that  there  was  not  a carpenter  at  work  in  the  house.” 

Mr.  Yarrell  also  refers  to  one  of  these  birds,  in  the  possession  of  a surgeon  in 
Berkshire,  which,  before  it  was  twelve  months  old,  imitated  the  ordinary  household 
sounds  with  astonishing  accuracy.  He  would  give  what  might  be  called  a poultry- 
yard  entertainment,  imitating  the  calling  of  the  fowls  to  feed,  and  all  the  noises  of  the 
fowls  themselves  in  perfection  ; hut  the  crowing  of  the  Cock  was  not  managed  so  well 
The  barking  and  noises  of  the  house-dog  were  imitated  in  a style  that  could  not  be 
distinguished  from  the  original. 

The  Jay  is  found  all  over  the  temperate  parte  of  Europe,  and  several  ether  species 
of  its  genus  are  inhabitants  of  different  parts  of  the  Eastern  Hemisphere.  In  North 
America,  its  place  is  taken  by  an  exceedingly  elegant  bird,  the  Blue  Jay  ( Cyanurus 
oristatus ),  which  appears  to  resemble  the  European  species  very  closely  in  its  habits. 
It  is  a lively  bird,  and  appears  to  delight  in  mischief  and  fun ; it  will  imitate  the  notes 
of  almost  every  other  bird,  and  finds  an  especial  pleasure  in  teasing  the  American 
Sparrow-hawk,  or  in  leading  the  small  birds  of  the  neighbourhood  to  expel  some 
unlucky  owl  from  their  domains.  Like  his  European  relative,  however,  the  Blue  Jay 
is  addicted  to  robbing  the  nests  of  other  birds  and  sucking  their  eggs ; and  Wilson 
mentions  having  seen  one  for  more  than  five  minutes  in  active  pursuit  of  a small  bird, 
which,  however,  ultimately  escaped.  A nearly  allied  species,  but  far  inferior  in 
beauty,  is  found  in  Canada  ; it  is  the  Perisoreus  Canadensis. 

The  Tree  Crows  ( Callceatince ),  form  a third  sub-family.  In  these,  the  upper  man- 
dible is  not  toothed  at  the  tip , the  bill  is  short,  with  the  ridge  much  elevated  at  the 
base,  and  considerably  curved ; the  wings  are  short  and  rounded,  the  tail  long,  the 
tarsi  covered  with  transverse  scales,  and  the  two  lateral  toes  are  unequal.  These  birds 
are  peculiar  to  the  Eastern  Hemisphere,  of  which  they  generally  inhabit  the  warmer 
regions.  The  typical  species,  Callceas  cinerea,  sometimes  called  the  New  Zealand 
Crow,  is,  as  its  name  implies,  an  inhabitant  of  our  antipodes.  In  its  habits  it  resem- 
bles the  ordinary  Crows,  feeding  on  fruits,  insects,  and  occasionally  on  small  birds ; 
its  general  colour  is  a greenish-black,  and  on  each  side  of  the  head  there  is  a small 
wattle  of  a bright  blue  tint. 

From  these  we  pass  to  the  sub-family  of  the  True  Crows  ( Convince ),  to  which  the 
greater  part  of  the  British  species  of  Corvidae  belong.  These  birds,  like  the  preceding, 
are  destitute  of  the  teeth  at  the  tip  of  the  upper  mandible,  the  ridge  of  which  is  more 
or  less  curved  ; the  wings  are  long  and  very  slightly  rounded,  the  tail  variable  in 
form,  the  tarsi  long  and  covered  with  transverse  scales,  and  the  two  lateral  toes  are 
equal. 

The  birds  of  this  sub-family  are  undoubtedly  the  most  intelligent  of  the  feathered 
races.  In  a state  of  nature,  they  are  exceedingly  wary,  and  appear  not  only  to  have 
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an  instinctive  perception  of  the  approach  of  peril,  but  also  to  know  the  extent  of  the 
danger  to  which  they  are  likely  to  he  exposed.  Thus,  somo  of  them  will  allow  an 
unarmed  man  to  come  very  near  them  without  appearing  at  all  alarmed  at  his  approach  ; 
but  it  requires  the  greatest  caution  to  get  within  gunshot  of  them,  when  the  intruder 
is  furnished  with  fire-arms.  When  taken  young  they  aro  very  docilo,  and  may  he 
taught  to  repeat  a few  words,  although  their  elocutionary  powers  are  far  inferior  to 
those  of  the  Parrots.  Their  cunning  and  apparent  drollery  of  disposition,  however, 
j often  render  them  very  amusing  pets,  although  it  must  be  confessed  that,  like 
\utolycus,  they  have  a knack  of  picking  up  “ unconsidered  trifles,”  which  may  occa- 
sionally lead  to  disagreeable  results.  In  the  abstraction  and  concealment  of  the 
.articles  which  they  appropriate  in  this  manner, — usually  trinkets  and  other  metallic 
and  glittering  prizes, — which  can  be  of  no  possible  use  to  the  bird,  they  exhibit  the 
most  extraordinary  slyness,  and  it  is  generally  with  considerable  difficulty  that  the 
concealed  treasury  of  one  of  these  corvine  pets  can  be  discovered.  For  want  of  other 
things  to  hide  they  will  often  stow  away  portions  of  their  meat,  but  this  is  sometimes 
idone  with  a view  to  preserve  it  for  a future  occasion.  Mr.  Macgillivray  mentions  an 
('instance  of  the  accurate  memory  of  a Carrion  Crow  ( Corvus  corone ) with  regard  to  the 
• place  in  which  he  had  stored  some  food.  One  Monday  morning,  after  a full  meal,  he 
: picked  up  a dead  mole,  and  buried  it  in  his  owner’s  garden,  covering  it  over  so  neatly 
^with  the  earth,  that  although  he  had  been  watched  during  the  operation  of  inhumation, 
tbhe  precise  spot  could  not  be  discovered.  He  was  prevented  from  going  into  the 
garden  during  the  whole  of  the  following  week ; but  on  Saturday  evening,  the  door 
: oeing  left  open,  he  got  in,  went  directly  to  the  spot  where  he  had  buried  the  mole,  and 
fc  wrought  it  out  immediately. 

An  interesting  instance  of  the  intelligence  and  kindliness  of  a Raven  is  related  by 
tie  late  Bishop  of  Norwich,  in  his  “ History  of  Birds,”  as  having  occurred  at  the 
Tfted  Lion  Inn,  at  Hungerford.  The  story,  as  told  by  a gentleman  who  lodged  there, 
*was  as  follows: — “Coming  into  the  inn-yard,”  said  he,  “my  chaise  ran  over  and 
oruised  the  leg  of  a favourite  Newfoundland  dog,  and  while  we  were  examining  the 
injury,  Ralph,  the  Raven,  looked  on  also,  and  was  evidently  making  his  remarks  on 
"That  was  doing ; for  the  minute  my  dog  was  tied  up  under  the  manger,  with  my 
tiorse,  Ralph  not  only  visited  him,  hut  brought  him  bones,  and  attended  him  with 
particular  marks  of  kindness.  I observed  it  to  the  ostler,  who  told  me  that  the  bird 
h-iad  been  brought  up  with  a dog,  and  that  the  affection  between  them  was  mutual,  and 
fill  the  neighbourhood  had  been  witnesses  of  the  many  acts  of  kindness  performed  by 
ihe  one  to  the  other.  Ralph’s  friend,  the  dog,  in  course  of  time,  had  the  misfortune 
£ o break  his  leg,  and  during  the  period  of  his  confinement  the  Raven  waited  on  him 
constantly,  carried  him  his  provisions,  and  scarcely  ever  left  him  alone.”  This  bird 
b ras  said  to  be  always  very  kind  to  dogs,  especially  when  maimed  or  wounded  in 
cny  way. 

Lieutenant  Burgess  gives  an  anecdote  illustrative  of  the  sagacity  of  the  common 
f:.’ndian  Crow  {Corvus  splendens)  exercised  in  a very  different  direction  from  that  of  the 
Haven  above  referred  to.  He  says — “ Some  crows  had  been  sitting  near  a young  dog, 
■watching  him  whilst  engaged  with  a bone.  Having  apparently  concerted  the  plan,  one 
•f  them  alighted,  stepped  up,  and  took  a peck  at  the  dog’s  tail ; the  dog,  irritated,  made  a 
map  at  the  bully ; on  which  a comrade,  who  appears  to  have  been  ready,  made  a dash  and 
■ vent  off  with  the  prize.”  The  tails  of  dogs  appear  to  be  always  favourite  points  of 
attack  with  domesticated  crows  of  all  kinds,  and  they  will  sometimes  lie  in  conceal- 
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mcnt  waiting  for  a dog  to  pas3  thorn,  when  they  rush  out  and  pinch  his  tail.  This  I 
however,  appears  to  he  done  purely  for  amusement. 

These  birds  are  exceedingly  voracious,  and  no  kind  of  eatable  matter  appears  to  t 1 
como  amiss  to  them.  Many  of  the  species  feed  to  a great  extent  upon  the  carcases  of  ! i 
animals  which  may  have  died  from  disease  or  accident,  and  in  some  instances  they  are 
said  to  hasten  the  death  even  of  such  a large  animal  as  a sheep  when  they  find  it  in  \ 1 
an  exhausted  condition.  The  Eaven  ( Corvus  corax)  and  the  Carrion  Crow  are  also 
charged  with  destroying  young  lambs ; and  it  is  well  known  that  both  these  species  : 
not  only  make  great  havoc  amongst  the  eggs  and  young  of  other  birds,  hut  will  : 
also  capture  full-fledged  birds,  and  occasionally  half-grown  hares  and  rabbits. 
Carrion  of  all  kinds,  however,  constitutes  the  staple  food  of  the  three  larger  species  of 
Crows  found  in  Britain,  the  Eaven,  the  Carrion  Crow,  and  the  Hooded  Crow  [Corvus  • 
comix),  and  in  the  search  for  this  they  exhibit  the  greatest  activity,  and  often  arrive, 
in  great  numbers  at  a spot  where  there  is  an  abundant  supply  of  food.  • It  has  been 
supposed  that  the  birds  are  guided  to  their  repast  by  the  sense  of  smell,  but  this 
appears  very  doubtful,  and  it  is  more  probably  to  the  eyo  that  they  are  indebted  for 
an  early  intimation  of  the  prospect  of  a feast ; Mr.  Macgillivray  supposes  that  the  I 
individuals  which  arrive  from  a distance  may  have  been  led  to  undertake  their 
journey  by  seeing  others  in  motion  in  the  same  direction.  However  this  may  be,  it  . 
is  certain  that  when  a large  supply  of  food  is  to  he  had  in  a particular  spot,  the 
Eavens  which  come  to  partake  of  it  must  have  assembled  from  a distance  of 
many  miles. 

When  on  the  ground  the  Crows  usually  walk  along  in  a very  sedate  manner,  which 
has  suggested  to  the  lively  fancy  of  Mr.  Charles  Dickens,  a resemblance  between  a 
Eaven  and  an  old  gentleman  with  his  hands  under  his  coat  tails ; but  occasionally,  and 
especially  when  disturbed,  or  engaged  in  carrying  off  a fragment  of  food  or  some 
other  article,  they  hop  in  a most  ludicrous  manner,  making  use  of  the  wings  at  the 
same  time.  Their  flight  is  steady  and  tolerably  rapid,  and  they  often  sail  in  the 
air  with  extended  wings.  Their  voice  is  generally  harsh  and  disagreeable,  and  i3 
either  a sort  of  hoarse  croak,  or  a sound  bearing  more  or  less  resemblance  to  the  word 
caw. 

The  three  species  above  mentioned,  which  are  the  largest  and  the  mbst  decidedly 
carnivorous  in  their  habits,  generally  lead  a solitary  existence,  and  are  rarely  seen  in 
any  numbers  together,  unless  attracted  by  an  extraordinary  supply  of  food.  The  two 

other  British  species  of 
Corvus,  namely  the  Book 
( Corvus  frugilegus,  Fig. 
202),  and  the  Jackdaw 
(C.  monedula,  Fig.  203), 
are  gregarious  in  their 
habits,  and  the  food  of 
these  consists  rather  of 
worms,  insects,  and  larvae, 
Fig.  202. — Head  of  the  Rook  [Corvus  frugilcgus).  than  of  carrion. 

The  Corvince  breed  early  in  the  spring.  Their  nests  are  composed  of  twigs  and 
similar  materials,  lined  with  wool  and  feathers  ; they  are  usually  of  considerable  size 
and  placed  at  a good  height  from  the  ground,  either  in  trees,  rocks  or  buildings.  The 
Eaven  and  the  Carrion  Crow  build  either  in  trees  or  on  rocks,  according  to  the  district 
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F“  whic\  th5  rjcside*  Tho  Hoodcd  Cro^  ^ said  always  to  build  amongst  rocks,  and 
during  the  breeding  season,  as  at  other 


poriods,  tnese  birds  are  solitary  in  their 
habits.  The  two  gregarious  British 
• species  of  the  genus  Corvus,  also  build 
their  nests  and  bring  up  their  young  in 
[ close  proximity,— tho  Book  selecting 
trees  for  this  purpose,  and  the  Jackdaw 
usually  frequenting  elevated  buildings, 
5uch  as  church  towers,  about  which  it  is 
)ften  to  be  seen,  even  in  tho  heart  of 
: uties. 

Besides  the  five  species  of  true  Corvi 
ibove  referred  to;  we  have  in  Britain 
■ wo  other  members  of  the  group.  One 
if  these  is  the  Magpie  {Pica  caudata.  Fio- 


Fig.  203. — Head  of  the  Jackdaw  [Corvus  Moncdula}, 

I- i ..  , • ..•  . ' _ -o-  ^04),  the  handsomest  of  our  native  Crows, 

phstmguuhed  by  i s long  tail  and  its  plumage  elegantly  varied  with  black  and  white, 
t is  generally  distributed  m all  the  wooded  districts  of  Britain,  and  is  found  abun- 
dantly in  all  parts  of  Europe  ; it  also  occurs 


in  North  America.  It  exhibits  all  the  cun- 
ning and  sagacity  of  the  group,  and  in  this 
country,  where  it  appears  to  labour  under 
a sort  of  proscription,  is  an  exceedingly  shy 
and  wary  bird ; but  in  most  continental 
countries,  from  its  being  treated  with  more 
consideration,  it.  acquires  great  familiarity, 
and  in  some  places  feeds  in  the  immediate 
vicinity  of  the  houses  without  the  least 
fear.  Its  food  resembles  that  of  the  other 
Crows,  but  appears  to  consist  less  of  carrion 
It  frequently  destroys  young  birds,  and 


i 'ig.  204.— Head  of  the  Magpie  ( Pica  caudata). 

h ian  that  of  some  of  the  other  species, 
il  .unders  US'  neighbours’  nests. 

The  nest  of  the  Magpie  is  more  artificially  constructed  than  that  of  the  other 
p lecies  of  Corvinae.  It  is  usually 
ponstructedin  high  trees  ; but  some- 
in  mes  in  thick  hedges.  It  i3  large 
i p id  of  an  oval  form,  composed  ex- 
pnmally  of  sharp  thorny  twigs, 

Itnich  form  a complete  dome  over 
p e top,  leaving  a small  opening  at 
)i  e side  for  the  ingress  and  egress 
i'  the  bird.  The  inside  is  plastered 
ji'  ith  a layer  of  mud,  and  the  bottom 
I ied  with  grass  and  fibrous  roots 
t ■ form  a soft  receptacle  for  the  eggs 
-d  young.  The  Magpie  breeds  in 
I 3 spring. 

The  only  other  indigenous  species  of  this  sub-family  is  the  Nutcracker  ( Nticifraga 


Fig.  205.— Head  of  the  Nutcracker  [Nucifraga 
caryocatactes). 
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cari/ocatactes,  (Fig.  205),  a bird  about  the  size  of  the  common  Jay,  with  brown 
plumage  covered  with  oblong,  white  spots.  This  bird,  although  not  uncommon  in 
somo  parts  of  Europe,  is  rare  in  this  country,  to  which  it  appears  to  he  only  an  occa- 
sional visitor.  On  the  continent  it  is  said  to  inhabit  mountainous  districts  clothed 
with  firs,  the  seeds  of  which,  with  beech-mast,  nuts,  and  insects  constitute  its  general 
food.  It  is  said  to  crack  nuts  hy  fixing  them  in  a fissure  of  the  hark  of  trees  and  then 
hammering  at  them  with  its  bill ; and  from  this  supposed  habit  the  name  of  the  bird  is 
derived ; but  a living  specimen  in  the  Menagerie  of  the  Zoological  Society  was  found  to  be 
incapable  of  cracking  nuts,  although  he  was  very  fond  of  the  kernels  when  extracted  for 
him.  In  some  respects  this  bird  appears  to  connect  the  Crows  with  the  Starlings,  but 
some  of  its  habits  would  secin  to  point  to  an  affinity  with  the  Woodpeckers.  Thus  the 
continental  naturalists  say  that  it  runs  upon  the  bark  of  trees  like  a Woodpecker,  and 
it  nidificates  in  holes  of  trees,  which  it  enlarges  with  its  bill  in  the  same  manner  as  the 
Scansorial  birds  in  general.  The  Nutcracker  is  found  not  only  in  Europe,  but  in  the 
extensive  pine  forests  of  the  north  of  Asia,  as  far  as  Kamtschatka. 

Many  of  the  exotic  species  of  this  group  are  adorned  with  fine  colours ; but  in  their 
general  habits  they  resemble  the  birds  already  described.  Some  of  them,  such  as  the 
Picatharles  ggmnoccphalus,  have  the  head  bare  of  feathers,  a character  which  has 

caused  them  to  he  compared 
with  the  Vultures. 

The  last  suh-family  of 
Crows  is  that  of  the  Pyrr- 
hocoracinaR  or  Choughs,  which 
differ  from  the  true  Crows 
in  having  the  bill  slightly 
notched  at  the  tip,  and  the 
wings  long  and  pointed.  The 
bill  is  long,  slender,  and 
curved ; the  tail  is  long ; the 
Fig.  20G.— Head  of  the  Cornish  Chough  ( Fregilus  gracultis).  tarsi  short,  rather  stout,  and 

either  scaled  or  nearly  co- 
vered with  a single  long  plate  (Fig.  207),  and  the  lateral  toes  are  equal. 

These  birds,  in  their  general  habits,  closely  resemble  the  Crows,  and  especially  the 
common  Jackdaws.  Like  these,  they  are 
gregarious,  and  build  their  nests  in  rocks 
and  the  crevices  of  towers,  steeples,  &c. 

They  feed  principally  upon  insects,  worms, 
fruits,  and  seeds. 

Two  species  only  occur  in  Europe,  and 
of  these  one  is  found  in  Britain.  This  is 
the  Cornish  Chough  ( Fregilus  graculus,  Fig. 

206),  so  called  from  its  being  of  common 
occurrence  in  the  county  of  Cornwall,  to 
which  it  was  at  one  time  supposed  to  be 
peculiar ; it  has  since  been  met  with  in 

many  other  parts  of  the  kingdom,  but  gene-  p.g<  207<_Foot  of  the  Cornish  chough, 
rally  on  the  coast.  On  the  continent,  how- 
ever, it  inhabits  the  mountainous  districts  at  a distance  from  the  sea.  This  bird 
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exhibits  all  the  curiosity  and  love  of  mischief  so  characteristic  of  the  family  of  Crows  • 
but  appears  to  be  somewhat  inferior  to  the  rest  in  sagacity.  At  a little  distance  the 
Chough  bo.ra  a considerable  resemblance  to  the  llook;  but  is  easily  distinguished 

torn  that  bird  by  its  red  legs  and  bill.  From  the  former  of  those  characteristics  it 
has  been  called  the  Red-legged  Crow. 

The  other  European  species,  the  Alpine  Crow  ( Pyrrhocorax  alpinus),  exactly  resem- 
bles the  common  Chough  in  its  habits ; but  lives  entirely  upon  the  hare  face  of  the 
highest  mountains,  close  to  the  line  of  eternal  snow.  In  the  winter,  these  birds  descend 
into  the  valleys  in  large  flocks  in  search  of  food.  Several  other  species  are  found  in 
different  parts  of  the  world. 

Nearly  allied  to  the  Corvidae,  with  which  they  are  indeed  amalgamated  by  some 
ornithologists,  is  the  magnificent  family  of  the  Paradiseidat , or  Birds  of  Paradise 

' 30m0  sPccies  of  which  are  80  "'c11  known  as  amongst  the  most  recherche  orna- 
: uienfcs  of  female  dress.  In  the  general  form  of  the  bill  and  the  position  of  the 
nostrils,  which  are  concealed  under  the  basal  plumes,  these  birds  closely  resemble  the 
. Jrows;  the  tip  of  the  upper  mandible  is  notched;  the  wings  are  long  and  rounded  • 
he  tarsi  long  and  stout,  covered  in  front  by  a single  plate;  the  toes  are  long  and 
mtrong,  the  outer  one  being  longer  than  the  inner,  and  united  at  the  base  to  the  middle 
me  by  a small  membrane,  the  hind  toe  is  very  long,  and  the  claws  large  and  curved. 

One  of  the  most  remarkable  characteristics  of  these  magnificent  birds  consists  in 
I -.he  great  development  of  some  of  the  feathers,  usually  those  of  the  sides  of  the  body 
nd  neck,  which  often  gives 
hese  creatures  a most  re- 
narkable  appearance.  These 
ornaments  consist  sometimes 
it  f large  bunches  of  decom- 
posed plumes,  which  float 
Pghtly  in  the  air,  as  in  the 
■ ^reat  Emerald  Bird  of  Para- 
|i  ise  ( Paradisea  apoda),  which 
! the  common  species  im- 
ported into  Europe  for  oma- 
aeent,  whilst  in  other  cases 
f.  ley  are  shield-like  discs  of 
■athers,  shining  with  the 
ost  beautiful  metallic  tints. 

' he  tail  is  also  generally  fur- 
;■  shed  with  two  or  more 
ongated  filaments  of  a horny 
i xture,  usually  more  or  less 
risted  at  the  extremity, 
l here  they  are  also  some- 
r mes  furnished  with  short 
' mbs.  All  these  decorations, 
owever,  are  possessed  only  Fig*  208-SuPerb  Bird  of  Paradisc  ^^isea  superba). 

■ the  males,  a3  in  the  Gallinaceous  birds,  which  the  Birds  of  Paradise  are  also 
id  to  resemble  in  the  practice  of  polygamy ; and  it  is  certain  that  the  male  Bird 
Paradise  displays  himself  before  the  female  very  much  in  the  manner  of  the 
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Peacock.  M.  de  Lafrcsnayc  has  published  the  following  account,  received  from  one 
of  his  friends,  of  the  behaviour  of  the  Emerald  Bird  of  Paradise  (P.  apoda ) which  had 
been  seen  by  him  in  confinement  in  Batavia.  He  says  that  “ the  males  of  this  bird 
display  themselves  before  the  female,  expanding  the  long  plumes  of  their  flanks.  By 
means  of  a sort  of  vibration  of  their  entire  plumage,  they  raised  all  their  feathers 
including  these  long  plumes,  and  surrounded  themselves  completely,  so  as  to  form  a 
sort  of  halo,  in  the  centre  of  which  the  bright  green  head  formed  a disc,  which  at  the 
moment  looked  like  a little  emerald  sun,  with  its  rays  formed  by  the  feathers  of  the 
two  plumes.” 

In  the  genus  Ppimachus,  belonging  to  the  Tenuirostral  birds,  the  same  development 
of  the  plumage  occurs  as  amongst  the  Birds  of  Paradise,  with  which,  in  fact,  they  were 
formerly  confounded  by  many  authors. 

These  birds  are  found  only  in  the  most  distant  parts  of  the  Eastern  Archipelago, 
in  New  Guinea,  and  the  adjacent  islands.  Here  they  live  in  large  troops  in  the  dense 
forests,  preferring  to  rest  upon  the  teak  trees,  the  large  leaves  of  which  afford  them  a 
shelter  from  the  heat  of  the  mid-day  sun,  whilst  its  fruit  constitutes  a considerable 
portion  of  their  nourishment.  According  to  M.  Lesson,  they  are  birds  of  passage, 
shifting  from  one  district  to  another  with  the  monsoon.  “ The  females,”  says  the 
same  author,  “unite  into  bands,  assemble  at  the  tops  of  the  highest  trees  of  the  forest, 
and  cry  simultaneously  to  call  the  males.  The  latter  always  occur  singly  in  the  midst 
of  about  fifteen  females,  which  compose  their  seraglio.”  The  voice  of  the  male  is  very 
loud  and  piercing,  resembling  the  sounds  voiJce,  voi/ce,  voike,  voiko,  strongly  articulated. 
The  cry  of  the  female  is  similar,  but  weaker. 

Of  the  beautiful  appearance  of  the  Bird  of  Paradise  in  its  native  forests,  the  fol. 
lowing  extract  from  M.  Lesson’s  works,  although,  perhaps,  a little  romantic,  may  give 
some  idea.  On  landing  in  New  Guinea,  he  says,  “ Scarcely  had  I proceeded  a few 
hundred  paces  into  these  ancient  forests,  the  sombre  gloom  of  which  is  perhaps  the 
most  magnificent  and  pompous  spectacle  that  I have  ever  seen,  when  a Bird  of  Para- 
dise attracted  my  attention ; it  flew  with  grace,  and  in  an  undulating  manner ; the 
feathers  of  its  sides  formed  a graceful  and  airy  plume,  which,  without  hyperbole,  bore 
no  distant  resemblance  to  a brilliant  meteor.  Struck  with  surprise  and  admiration,  I 
feasted  my  eyes  upon  this  magnificent  bird  with  inexpressible  pleasure ; but  my 
disturbance  was  so  great  that  I forgot  to  fire  at  him,  and  did  not  perceive  that  I had  a 
gun  until  he  was  far  away.” 

The  natives  of  New  Guinea  kill  a great  number  of  the  Emerald  Bird  of  Paradise, 
the  dried  skins  of  which  they  sell  to  the  Malays,  and  thus  they  reach  Europe  in  a 
somewhat  round-about  manner.  They  take  them  in  the  night,  by  climbing  into  the 
trees  upon  which  they  roost,  and  kill  them  with  short  arrows.  They  then  dry  them 
by  a fire  after  cutting  off  the  legs ; and  from  the  circumstance  of  all  the  specimens 
arriving'thus  mutilated,  Linnaeus  gave  the  species  the  name  of  Paradisea  apoda  or  the 
footless  Bird  of  Paradise,  a name  which  was  long  popularly  supposed  to  be  literally 
applicable  to  it.  Linnaeus  himself  was  well  aware  that  the  bird  was  not  deficient 
of  feet,  for  he  expressly  states  that  the  older  writers  falsely  described  it  as  wanting 
those  organs. 

We  come  now  to  the  family  of  the  Sturnidco  or  Starlings,  of  which  our  common 
Starling  is  a well-known  example.  In  these  birds  the  bill  is  elongated  and  com- 
pressed, with  the  ridge  nearly  straight  to  near  the  tip,  where  it  is  curved  or  convex. 
The  edge  of  the  upper  mandible  is  usually  slightly  notched.  The  wings  are  long  and 
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Fig.  209. — Head  of  the  Starling  ( Sturnus 
vulgaris). 


1 3 more  or  less  pointed;  the  tarsi  stout,  covered  in  front  with  broad  scales,  and  the  toes 
are  long  and  strong,  especially  the  hind  one,  which  is  stouter  than  cither  of  the  lateral 
toes.  ihe  outer  too  is  united  to  the  middle  one  as  far  as  tho  third  joint.  In  their 
habits  and  food  these  birds  approach  very  closely 
to  the  smaller  species  of  Corvine  birds.  They 
are  generally  gregarious,  and  feed  upon  worms, 

| insects,  fruits,  and  seeds.  They  are  docile  in 
captivity,  when  they  exhibit  on  a small  scale 
a good  deal  of  the  peculiar  sagacity  of  the  Crows, 
and  may  be  taught  to  repeat  a few  words,  and  to 
whistle  short  tunes. 

Of  the  numerous  sub-families  into  which  Mr. 
i G.  E.  Gray  divides  these  birds,  one  of  the  most 
interesting  is  that  of  the  Ft  Honor  hynchinas  or 
Glossy  Starlings,  to  which  the  singular  Bower- 

bvdv.°iAUSmralia  bel0DgS-  The  bifds  °f  thi3  ^0UP  have  thc  bil1  Btout  and  compressed, 
•with  the  ridge  curved  and  the  tip  notched:  the  wings  are  of  moderate  length  and 

..pointed  the  tarsi  strong,  and  all  the  toes  long  and  robust,  the  lateral  ones  being 
unequal.  ° 

These  birds  are  peculiar  to  the  Eastern  Hemisphere,  of  which  they  generally 
lianhabit  the  hotter  parts.  The  majority  are  found  in  India,  Australia,  and  the  inter- 
•vening  islands,  but  Africa  also  possesses  a few  species  belonging  to  the  genus  Jidda. 
i They  inhabit  the  hot  regions  of  that  continent,  where  they  fly  in  large  flocks,  feeding 
i principally  on  fruits,  and  often  attacking  the  gardens  and  vineyards,  to  which  they  do 
.great  damage.  They  also  devour  insects  and  worms,  and  are  sometimes  seen  perched 
boo  the  backs  of  cattle,  searching  for  the  parasitic  insects  amongst  their  hair.  The 
JJmdee  are  g^erally  showy  birds,  with  a metallic  lustre  upon  their  plumage,  rather 
1 :arScr  than  our  common  Starling,  and  with  a much  longer  tail.  They  nestle  in  rocks 
- ind  holes  of  trees,  and  lay  five  or  six  eggs. 

n The  singular  Bower-birds  of  Australia  belong  to  the  genera  Ptilonorhynchus  and 
< O&lamydera.  These  birds  are  remarkable  for  the  habit  of  making  a sort  of  bower, 
wwhich  has  nothing  to  do  with  their  nidification,  but  merely  serves  as  a sort  of  playing 
e nround,  in  and  around  which  the  birds  assemble  for  amusement.  The  birds  inhabit 
Lhe  forests  of  Australia,  and  the  bower  is  placed  under  the  shelter  of  some  large  tree. 
Hfr.  Gould  describes  the  construction  and  use  of  that  of  the  Satin  Bower-bird 
Ptilonorhynchus  holosericeus ) in  the  following  words  “ The  base  consists  of  an  exten- 
a *vc  an<^  rather  convex  platform  of  sticks  firmly  interwoven,  on  the  centre  of  which 
..  he  bower  itself  is  built ; this,  like  the  platform  on  which  it  is  placed  and  with  which 
. < is  interwoven,  is  formed  of  sticks  and  twigs,  but  of  a more  slender  and  flexible 
description,  the  tips  of  the  twigs  being  so  arranged  as  to  curve  inwards  and  nearly 
.meet  at  the  top ; in  the  interior  of  the  bower  tho  materials  are  so  placed  that  the  forks 
if  f the  twigs  are  always  presented  outwards,  by  which  arrangement  not  tho  slightest 
obstruction  is  offered  to  the  passage  of  the  birds.  For  what  purpose  these  curious 
i owers  are  made  is  not  yet,  perhaps,  fully  understood  ; they  are  certainly  not  used  as 
nest,  but  as  a place  of  resort  lor  many  individuals  of  both  sexes,  which,  when  there 
ssembled,  run  through  and  around  the  bower  in  a sportive  and  playful  manner,  and 
oat  so  frequently  that  it  is  seldom  entirely  deserted.”  A still  more  extraordinary 
tructure  of  the  same  description  is  formed  by  the  Spotted  Bower-bird  ( Chlamydera 
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maculata ),  an  inhabitant  of  the  interior  of  Australia ; it  is  thus  described  by  Mr. 

Gould.  The  bowers  “ are  considerably  longer  and  more  avenue-like  than  those  of  the 

Satin  Bower-bird,  being  in  many  instances  three  feet  in  length.  They  are  outwardly 
built  of  twigs,  and  beautifully  lined  with  tall  grasses,  so  disposed  that  their  heads  nearly 
meet ; the  decorations  are  very  profuse,  and  consist  of  bivalve  shells,  crania  of  small 
mammalia  and  other  bones.  Evident  and  beautiful  instances  of  design  are  manifest 
throughout  the  bower  and  decorations  formed  by  this  species,  particularly  in  the 
manner  in  which  the  stones  are  placed  within  the  bower,  apparently  to  keep  the  I 
grasses  with  which  it  is  lined  fixed  firmly  in  their  places  : these  stones  diverge  from  I 
the  mouth  of  the  run  on  each  side,  so  as  to  form  little  paths,  while  the  immense 
collection  of  decorative  materials,  bones,  shells,  &c.,  are  placed  in  a heap  before  the 
entrance  of  the  avenue,  this  arrangement  being  the  same  at  both  ends.”  Mr.  Gould  I 
adds,  in  evidence  of  the  labour  that  must  be  bestowed  by  the  birds  upon  the  con- 
struction of  these  apparently  useless  assembly  rooms,  that  he  frequently  found  them 
at  a distance  from  any  river,  so  that  the  shells  and  small  stones  employed  in  their  I 
fabrication  must  have  been  transported  from  a considerable  distance.  It  appears  also  I 
that  the  birds  only  collect  bones  which  have  been  bleached  in  the  sun ; and  it  is  certain  I 
that  as  the  birds  feed  almost  entirely  upon  fruits  and  seeds,  these  remains  of  other  i 
animals  cannot  be  regarded  as  relics  of  their  victims.  Figures  of  these  birds,  with 
their  bowers,  will  be  found  in  Mr.  Gould’s  valuable  work  on  the  “ Birds  of  Australia.” 

The  second  sub-family  is  that  of  the  Graldes  ( Graculince ),  a group  of  birds  found 
only  in  the  jungles  of  India  and  the  Indian  islands.  In  these  the  bill  is  broad  at  the 
base,  and  slightly  notched  at  the  tip,  with  the  ridge  a little  curved ; the  nostrils  are 
rounded,  placed  at  the  base  of  the  bill,  and  more  or  less  covered  by  the  frontal  plumes; 
the  wings  are  long,  with  the  third  and  fourth  quills  longest ; the  tail  short,  the  tarsi 
short,  and  the  toes  long.  The  typical  species  of  this  group  is  the  Gracula  religiosa  of 
Linnaeus,  which  inhabits  Java,  Sumatra,  and  some  of  the  other  large  islands  of  the 
Eastern  Archipelago.  It  is  two  or  three  inches  in  length  ; its  plumage  is  of  a deep 
velvet-like  black  colour,  with  a white  mirror  upon  each  wing ; and  the  bill  and  feet 
are  yellow.  Behind  each  eye  there  are  some  caruncles  of  a bright  yellow  colour.  It  ! 
lives  on  fruits  and  insects,  and  may  be  domesticated  with  facility,  when  it  soon  learns  i 
to  whistle  and  speak  admirably.  M.  Lesson  mentions  that  he  saw  a specimen  in  Java, 
which  pronounced  whole  sentences  in  the  Malay  language.  The  other  species  appear 
to  resemble  this  in  their  habits. 

Africa  possesses  another  peculiar  group  of  these  birds,  which,  from  their  remark- 
able habits,  have  received  the  name  of  Buphagince , or  Ox-peckers.  They  have  a stout  j 
bill,  with  the  ridge  somewhat  depressed  and  curved  at  the  tip,  which  has  no  notches : | 
the  nostrils  are  small,  and  partly  closed  by  a membrane  ; the  wings  long  and  pointed;  j 
the  tail  long,  with  the  end  of  each  feather  pointed ; the  tarsi  and  toes  are  robust,  the 
latter  armed  with  compressed,  curved,  acute  claws. 

This  group  includes  only  a very  few  species  of  birds,  belonging  to  a single  genus,  i 
inhabiting  the  warmer  parts  of  Africa.  The  best  known  species  is  the  Buphaga  i 
Afrieana , the  common  Ox-pecker  or  Beef-eater,  so  called  from  its  singular  habit  of 
perching  on  the  backs  of  cattle,  and  extracting  the  larvae  of  the  Bot-flies  ( (Estridce },  by 
which  those  quadrupeds  are  commonly  infested.  Singular  as  this  diet  may  seem,  it  is 
said  to  constitute  the  principal  nourishment  of  these  birds ; and  the  bill  is  certainly 
peculiarly  adapted  for  gently  squeezing  the  parasites  out  of  the  tumours  caused  by 
their  presence.  The  cattle  are  said  to  allow  the  birds  to  perch  upon  them  without  any 
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signs  of  unwillingness.  The  common  Ox-neckor  n m„nr  j , , . , 

inchoa  in  length;  its  plumage  i,  reddiah-browu  above  and  yeUowVhVhfte  bmeaT 
the  leg,  are  brown  and  the  bill  yellowish,  with  the  tip,  of  both  mandibles  red  It 

*“  “ 0f  "™>  - **  individuals,  °aiid  2 

\ 7°  C°,me  u°T  t0  th®  typical  SrouP’  the  sub-family  of  the  Stumitue  or  True 

[ Starlings  to  which  our  British  species  belongs.  In  these  birds  the  bill  is  usually 
L elongated father  slender  and  tapering,  with  the  ridge  very  slightly  curved  or  straight 
and  the  tip  obtuse,  somewhat  flattened  and  furnished  with  a very  indistinct  notch  on 

[ T*  Slde  the  nostrila  aro  P^ced  at  the  base  of  the  bill,  in  a membranous  groove  • the 
'Wings  and  tail  are  rather  short ; the  tarsi  long  and  stout,  as  are  also  the  toes  wh  eh 
• are  furnished  with  strong  acute  claws.  ’ 

[ Th°Se  bird3  are  for  the  most  part  inhabitants  of  the  Eastern  Hemisphere,  in  the 

ttcyare  •*» -W 

The  only  specie,  generally  distributed  and  permanently  resident  in  Europe  i,  the 
common  Starhng  (Stan*,  vulgar/,) ; a second  species,  the  Stamm  anicohr,  appear,  to 
^ uhartoSard.n.a;  and  a third,  the  Eosccoloured  Pastor  {Pastor  jJ*  which 

^nt  of  r™6'  "T  ,S‘a  ““  AfriCa>  i8“  reSuI"  ™itor  Pdrfa  of  the 

. continent  of  Europe,  and  stragglers  have  occurred  in  the  British  Isles. 

tv  Ihe  cof,mon  StarliQg  ( Siurnus  vulgaris)  is  a well-known,  handsome,  and  sprightly 

t‘3fIb'7Se°Crallf,iiStribUted  in  ,hi8  c0lmtI7’  living  in  flocks  during  the 
greater  part  of  the  year,  and  separating  only  during  the  breeding  season.  The  Starling 

Jmlds  in  the  holes  of  rocks  and  buildings,  or  in  hollow  trees.  The  nest  is  composed  of 
t .wigs  straws  dry  grass,  and  roots;  the  eggs  are  four  in  number,  and  of  a delicate 
” tale  blue  tint.  When  the  young  are  hatched,  both  parents  attend  to  their  wants  with 

r®  utmost  care>  and  M soon  as  t bey  are  able  to  leave  the  nest,  the  whole  family  loin 
: company  with  others  of  the  same  species,  usually  forming  large  flocks,  which  feed  and 
- cost  m society.  Numerous  flocks  appear  often  to  seek  the  same  roosting-place  ni-ht 

• iter  night,  and  the  numbers  which  frequent  some  favourite  spot  for  this  purpose  are 

* ometimes  astonishing.  Mr.  Yarrell  states,  that  during  summer  and  autumn,  the  birds 
' °°3t  by  ^^sands  amongst  the  reeds  in  the  fenny  districts,  often  crushing  the  plants 

own  to  the  water’s  edge  in  large  patches,  like  grain  after  a storm.  The  same  author 
1 lves  two  other  ^stances  of  enormous  multitudes  of  these  birds  resorting  constantly  to 
particular  spots.  One  of  these  localities  is  an  evergreen  plantation  of  Arbutus  Lau- 
’.ushnus,  &c.,  covering  some  acres,  to  which  the  birds  repair  every  evening  almost  by 
millions,”  according  to  Mr.  Yarrell’s  informant,  from  the  low  grounds  about  the 
■ evem.  The  evergreens  are  completely  stripped  of  their  leaves,  and  the  Pheasants 
1 >r  whose  benefit  the  plantation  was  intended,  have  been  driven  quite  away  from 
r ie  ground.  The  noise  and  6tench  of  the  birds  are  described  as  something  unbearable, 


ad  even  during  their  absence  in  the  day  time,  the  odour  of  the  place  is  exceedingly 
isagrecable.  The  other  roosting-place  mentioned  by  Mr.  Yarrell,  i*  a mass  of  thorn 
•ees  in  the  Zoological  Gardens  at  Dublin,  in  which  according  to  Mr.  Ball,  from  one 
undred  and  fifty  to  two  hundred  thousand  Starlings  sleep  every  night  from  the  end 
October  to  the  end  of  March.  During  the  winter  the  Starlings  frequently  roost  in 
igeon-houses,  and,  according  to  some  observers,  they  sometimes  perform  a sort  of 
igration  in  severe  winters,  passing  in  large  flocks  into  the  mild  regions  of  ths  south- 
eat  of  England,  the  counties  of  Devon  and  Cornwall. 
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The  Starling  feeds  principally  upon  worms,  insects,  and  snails,  but  also  frequently 
upon  fruits  of  different  kinds,  in  search  of  which  it  often  frequents  gardens.  In  hard 
winters  it  is  said  to  visit  the  coast  in  search  of  marine  animals,  which  it  finds  by  turn- 
ing over  the  stones  with  a jerk,  immediately  seizing  whatever  may  be  underneath. 
This  bird  appears  to  be  very  generally  distributed  over  the  whole  of  the  Eastern  Hemi- 
sphere. In  the  north  it  extends  to  Scandinavia  and  the  Faroe  Islands ; and  in  the 
south,  to  the  Cape  of  Good  Hope.  It  is  found  in  China  and  Japan,  at  the  eastern 
extremity  of  Asia,  and  in  the  small  islands  of  the  Western  Ocean.  In  many  of  the 
countries  where  it  occurs,  it  is  regarded  with  considerable  favour,  and  in  England  and 
elsewhere  it  is  frequently  domesticated,  as  it  possesses  much  of  the  sagacity  of  the  ! 
Crows,  and  may  be  taught  to  whistle  tunes,  and  even  to  repeat  a few  words.  A fine  i 
male  Starling  is  an  exceedingly  handsome  bird ; his  plumage  is  black,  tinged  with 
metallic  purple  and  green,  and  spotted  with  buff.  The  female  is  far  less  brilliant. 

The  Rose-coloured  Pastor  ( Pastor  roseus),  which  is  generally  distributed  in  the 
warmer  parts  of  Asia  and  Africa,  is  also  of  common  occurrence  in  the  south  of  Europe, 
especially  in  Russia;  in  the  western  parts  of  the  continent  of  Europe  it  is  rare,  and  I 
only  a few  individuals  are  recorded  as  having  reached  this  country.  It  is  a beautiful  i 
bird  ; the  head  and  neck,  the  quill  feathers  of  the  wings  and  tail,  and  the  extremities 
of  the  tibiae  are  black,  with  a violet  gloss,  the  feathers  of  the  top  of  the  head  being 
elongated  so  as  to  produce  a sort  of  crest ; the  rest  of  the  plumage  is  of  a delicate  rose-  I 
colour,  and  the  legs  and  bill  are  yellowish.  Like  the  common  Starlings,  these  birds 
associate  in  large  flocks,  and  feed  to  a great  extent  upon  grain.  They  are  also  great 
destroyers  of  insects,  and  in  some  places  are  regarded  almost  as  sacred,  from  their  j 
devouring  great  quantities  of  locusts.  Like  the  Starling  also,  they  have  a great  predi- 
lection for  the  company  of  cattle  and  sheep,  constantly  walking  about  in  their  neigh-  I 
bourhood,  and  often  mounting  on  their  backs  to  search,  for  insects  amongst  their 
hair. 

A nearly  allied  species,  the  Pastor  tristis,  which  closely  resembles  the  preceding  in 
its  habits,  is  still  more  celebrated  as  an  enemy  to  locusts  of  all  kinds.  It  was  trans- 
ported from  the  Philippine  Islands  to  the  Mauritius,  in  order  to  rid  that  island  of  the 
locusts  by  which  it  was  overrun,  and  has  increased  so  rapidly  under  the  protection  of 
the  government  that,  according  to  Bory  de  Saint  Vincent,  it  has  completely  “ ruined” 
the  entomology  of  the  island. 

The  Sturnella  ludoviciana  of  North  America,  sometimes  known  under  the  name 
of  the  Meadow  Lark , is  very  generally  distributed  over  the  whole  of  that  continent, 
from  Upper  Canada  to  New  Orleans  and  Florida.  It  is  about  two  inches  longer 
than  our  British  species,  which  it  appears  to  resemble  in  its  general  habits,  although  it 
differs  materially  in  the  position  which  it  selects  for  its  nest,  this,  according  to  "Wilson, 
being  “ generally  built  in,  or  below,  a thick  tuft  or  tussock  of  grass.”  The  nest  is 
composed  of  dry  grass,  lined  with  fine  bent,  and  has  an  arched  entrance  level  with  the 
ground.  Its  food  consists  of  insects  and  seeds  ; and  its  note  is  said  by  Wilson  to  be 
surpassed  by  that  of  none  of  the  American  warblers  in  sweetness  and  tenderness  of 
expression.  They  are  constantly  brought  to  market  in  some  parts  of  the  United 
States,  and  their  flesh  is  considered  equal  in  delicacy  to  that  of  the  American  Quail 
Its  plumage  is  very  beautiful,  being  principally  variegated  with  yellow  and  black. 

The  remainder  of  the  Sturnidse  are  all  inhabitants  of  America.  They  form  two 
sub-families.  The  birds  composing  one  of  these,  the  Quiscalince,  are  distinguished  by 
the  curious  form  of  their  tails,  which  are  long  and  graduated,  with  the  sides  curved 
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1 upwards,  whence  the  name  of  Boat-tails  has  been  given  to  them.  They  have  a long, 
j jtraight  bill,  with  the  nostrils  placed  in  triangular  grooves  on  each  side  of  the  base  ; 
I he  wings  are  pointed,  and  the  hind  toe  is  long  and  armed  with  a strong  curved  claw, 
j From  the  interior  of  tho  upper  mandible  a sharp  bony  process  descends  into  the  mouth 
. which  has  been  compared  to  the  broken  blade  of  a pon-knifo  : its  use  is  probably  to 
issist  in  breaking  up  the  food. 

These  birds  are  found  both  in  North  and  South  America,  where  they  live  in  troops 
ike  the  Starlings,  and  feed  upon  worms,  insects,  and  seeds.  They  often  commit 

• xtensive  depredations  upon  the  grain  fields  in  the  United  States,  where  two 
i pecies,  the  Quiscalus  ferruginous  and  Q.  versicolor  occur  in  great  abundance.  They 

nigrate  from  south  to  north  in  the  spring,  returning  again  to  their  winter  quarters  in 
he  autumn  ; and  on  their  first  arrival  in  the  more  northern  states,  which  takes  place 
n the  month  of  March,  they  feed  principally  on  worms,  insects,  and  grubs,  “ of 
vhich says  Wilson,  “ they  destroy  prodigious  numbers,  as  if  to  recompense  the 
: msbandman  beforehand  for  the  havoc  they  intend  to  make  among  his  crops  of  Indian 
om.”  Their  attention  to  this  valuable  plant  commences  with  its  first  appearance 
hove  the  ground,  which,  according  to  the  distinguished  ornithologist  just  quoted,  is 
railed  by  the  birds  with  screams  of  peculiar  satisfaction;  they  immediately  descend 
; tpon  the  fields,  and  pull  up  and  devour  the  seed,  scattering  the  young  green  blades  in 
•very  direction.  They  return  again  to  the  charge  about  the  beginning  of  August, 

■ rhen  the  young  ears  are  in  their  milky  state,  a period  which  appears  to  be  selected  by 

• aost  of  the  feathered  enemies  of  the  Indian  corn  for  their  most  violent  attacks  upon  it. 
With  the  greatest  dexterity  they  strip  off  the  voluminous  outer  covering  of  the  ear, 
end  leave  nothing  behind  that  can  be  of  the  least  use  to  the  farmer.  So  extensive  is 

he  injury  thus  done  to  the  crops,  that,  as  Wilson  tells  us,  the  farmers  of  some  parts 
>:  f the  United  States  generally  allow  one-fourth  to  the  Blackbirds,  amongst  which  the 
i}uiscalus  versicolor  plays  a most  important  part.  Late  in  the  autumn  these  birds 
:*  ollect  into  immense  flocks,  and  wing  their  way  to  the  warm  Southern  States,  where 
hey  pass  the  winter,  congregated  together  in  vast  multitudes.  Wilson  describes  his 
oming  upon  one  of  these  “armies  of  Grakles,”  as  he  calls  them.  He  says,  “they 
ose  from  the  surrounding  fields  with  a noise  like  thunder,  and,  descending  on  the 
> ;ngth  of  road  before  me,  covered  it  and  the  fences  completely  with  black  ; and  when 
they  again  rose,  and  after  a few  evolutions  descended  on  the  skirts  of  the  high- 
li  mbered  woods,  at  that  time  (January)  destitute  of  leases,  they  produced  a most 
ringular  and  striking  effect : the  whole  trees,  for  a considerable  extent,  from  the  top  to 
.ie  lowest  branches,  seeming  as  if  hung  in  mourning  : their  notes  and  screaming  the 
n leanwhile  resembling  the  distant  sound  of  a great  cataract.” 

The  Quiscalus  versicolor , which  is  the  commonest  of  the  North  American  species,  is 
a filed  the  Crow-Blackbird  by  the  farmers  of  the  United  States.  It  is  about  twelve  inches 
r i length,  and  entirely  of  a black  colour ; but  its  plumage,  in  certain  lights,  reflects 
eautiful  blue,  violet,  and  coppery  tints,  which  has  caused  Wilson  to  give  it  the 
ame  of  the  Purple  Grakle.  It  nestles  in  society,  usually  on  pine  and  cedar  trees, 
he  ne3t  is  composed  of  mud,  with  stems  and  roots  of  grass,  and  lined  with  fine  bent 
nd  horse-hair.  The  female,  which  is  of  different  shades  of  brown,  lays  five  eggs,  of  a 
: luish-olive  colour,  with  dark  streaks  and  spots.  In  captivity  it  is  readily  tamed ; 
nd,  like  the  European  Starling  may  be  taught  to  repeat  a few  words.  The  Q. 

■ trrugineus  is  smaller,  measuring  only  about  nine  inches  in  length ; the  male  is 
I .Teenish-black,  and  the  female,  as  in  the  larger  species,  brownish. 
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The  Ieterina  form  a second  group  of  American  Starlings,  which,  like  the  preceding, 
have  a nearly  straight  bill.  The  tail  is  elongated,  and  usually  wedge-shaped,  and  the 
wings  long  and  pointed  ; the  tarsi  aro  not  longer  than  the  middle -toe,  and  the  toes  are 
of  moderate  size  and  strength.  The  hill  is  acute  at  the  tip.  The  majority  of  these  birds 
are  found  in  tropical  America,  hut  several  species  are  found  in  the  northern  division  of 
that  continent.  They  resemble  the  Starlings  in  their  gregarious  habits,  whence  the  i 
name  of  troupiale  applied  to  them  by  the  French,  which  has  been  modified  into  troopial  ' 
by  the  English.  Most  of  them  build  pendulous  nests,  and  the  process  by  which  the 
Baltimore  Oriole  ( Yphantes  Baltimore)  constructs  its  pouch-like  nest  is  thus  described 
by  Wilson.  Few  of  the  Orioles,  he  says,  “ equal  the  Baltimore  in  the  construction  of 
these  receptacles  for  their  young,  and  in  giving  them,  in  such  a superior  degree,  con-  I 
venience,  warmth,  and  security.  For  these  purposes  he  generally  fixes  on  the  high, 
bending  extremities  of  the  branches,  fastening  strong  strings  of  hemp  or  flax  round  I 
two  forked  twigs,  corresponding  to  the  intended  width  of  the  nest;  with  the  same  j 
materials  mixed  with  quantities  of  loose  tow,  he  interweaves  or  fabricates  a strong  i 
firm  kind  of  cloth,  not  unlike  the  fabric  of  a hat  in  'its  raw  state,  forming  it  into  a i 
pouch  of  six  or  seven  inches  in  depth,  lining  it  substantially  with  various  soft  sub-  | 
stances,  well  interwoven  with  the  outward  netting,  and  lastly,  finishes  with  a layer  of  j 
horse-hair ; the  whole  being  shaded  from  the  sun  and  rain  by  a natural  pent-house  or 
canopy  of  leaves.”  Sometimes  the  opening,  which  is  at  the  top  of  the  nest,  is  partly 
closed  by  a horizontal  cover.  Although  the  nest  of  the  Baltimore  Oriole  is  usually  I 
composed  of  the  materials  mentioned  above,  he  is  by  no  means  particular  about  appro- 
priating any  article  which  appears  to  him  to  be  applicable  to  his  purpose,  and  during 
the  breeding  season,  thread  put  out  to  bleach,  or  skeins  of  silk,  if  not  faken  care  of, 
will  frequently  find  their  way  into  the  dwelling  of  this  ingenious  little  architect. 

In  many  cases,  the  birds  of  this  sub-family  will  build,  or  rather  weave,  their  nests 
in  societies  of  considerable  number  upon  the  same  tree.  No  less  than  forty-five  nests 
of  two  species,  the  Cacicus  icteronotus  and  hcemorrhous , were  seen  by  Mr.  Edwards 
during  his  voyage  up  the  Amazon,  in  one  small  tree  ; the  nests  were  nearly  two  feet 
in  length,  with  an  opening  near  the  top,  and  were  woven  with  grass,  often  depending 
from  one  another,  and  so  completely  concealing  the  tree,  that  only  a few  of  the 
uppermost  leaves  were  visible.  The  Orchard  Oriole  of  the  United  States  [Icterus 
spurius ),  also  weaves  its  nest  of  grass  ; this  bird  sometimes  chooses  the  weeping  willow 
to  build  on,  taking  several  twigs  of  the  tree  into  its  fabric,  which  is  then  concealed 
by  the  leaves. 

It  is  remarkable  that,  in  a group  distinguished  for  the  ingenuity  displayed  in  the 
construction  of'the  nests,  one  species  should  be  found  which,  like  the  Cuckoos,  deposits 
its  eggs  in  the  nests  of  other  birds,  and  leaves  the  business  of  incubation  and  the  care 
of  the  young  to  strange  foster  parents.  This  is  the  Cow-pen  bird  ( Molothrus  pecoris), 
which  is  also  a native  of  the  United  States,  and  receives  its  name  from  its  constant 
practice  of  associating  itself  with  cattle,  apparently  for  the  sake  of  the  insects,  seeds, 
&c.,  which  they  can  pick  up  amongst  the  dung  and  litter  of  the  yards.  As  in  the  case 
of  the  Cuckoo,  the  young  of  this  bird  is  always  found  singly  in  the  nest ; but  it  is  not 
, known  whether  it  resorts  to  the  same  practice  as  the  young  Cuckoo  to  get  rid  of  its 
unfortunate  foster-brothers,  or  of  the  eggs  which  should  have  produced  them  ; for  it  is 
a singular  fact,  that  the  egg  of  this  parasite  requires  a day  or  two  less  to  hatch  than 
those  of  the  birds  in  whose  nests  it  is  usually  deposited. 

All  these  birds  appear  to  be  of  a migratory  disposition ; and  those  which  occur  in 
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the  United  States  regularly  pass  the  winter  in  the  warm  regions  of  the  south,  and 
proceed  to  the  northern  states  in  tho  spring.  As  they  como  in  vast  flocks,  and  share 
with  the  Pui-ple  Grakle,  already  referred  to,  in  its  fondness  for  grain  of  all  kinds, 
especially  Indian  corn  in  the  milky  state,  theyr  aro  regarded  with  no  great  favour  by 
the  American  farmers  ; and  one  species  especially,  the  Red-winged  Starling  ( Agelaius 
phanicens),  is  celebrated  for  the  havoc  it  makes  in  the  grain-fields.  Tho  males  of  most 
of  tho  species  are  adorned  with  exceedingly  brilliant  colours,— orange,  scarlet,  and 
black  being  the  prevailing  tints.  One  of  tho  commonest  species,  the  Baltimore  Oriole, 
which  derives  its  name  from  the  circumstance  that  its  colours,  black  and  orange,  were 
those  of  the  livery  of  Lord  Baltimore,  formerly  proprietary  of  Maryland,  has  received 
the  name  of  Jire-bird } from  the  fiery  effect  of  the  bright  orange  when  seen  dashing 
■through  the  trees.  It  is  also  called  tho  Golden  Robin.  The  females  are  far  more 
• sober  in  their  tints. 

The  great  group  of  Conirostral  birds  is  concluded  by  the  vast  family  of  the  Finches, 
or  Fringillidce,  a group  of  birds  which  includes  an  immense  number  of  species,  ex- 
hibiting a great  variety  of  structure  and  habit.  They  are  characterized  by  having  a 
short,  stout,  conical  bill,  with  an  acute  tip,  of 
which  the  upper  mandible  has  no  notch  at  the  ex- 
tremity. The  tongue  is  rather  fleshy,  with  the  tip 
horny  and  usually  more  or  less  slit.  The  oesophagus 
: forms  a small  crop,  and  the  stomach  a powerful 
-gizzard,  indicating,  with  the  peculiar  form  of  the 
f oill,  that  the  food  of  the  birds  consists  principally 
i >f  grain.  T&e  tarsi  are  compressed  and  slender, 
usually  covered  in  front  with  seven  scutella  (Fig. 

- MO),  but  sometimes  with  a single  shield,  and  the  toes  are  of  moderate  length,  armed  with 
I ong  curved  claws,  that  of  the  hinder  toe  being  often  longer  than  the  rest.  The  wings 


Fig.  210.— Foot  of  a Finch. 


re  rather  short  and  somewhat  pointed  at  the  extremity  (Fig.  211),  and  the  tail  is 
c omposed  of  twelve  feathers. 

These  birds  are  active  on  tho  wing,  their  flight  being  usually  effected  by  a series  of 
;rks  or  undulations.  On  the  ground  they  generally'  progress  by  hopping  with  both  legs 
t once.  They  always  pair,  and  their  nests  are  usually  beautifully  constructed ; some 
f them,  in  fact,  are  most  elaborate  and  elegant  fabrics. 
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The  multitude  of  species  included  in  this  family  has  given  rise  to  numerous  sub. 
divisions,  and  Mr.  G.  it.  Gray  divides  the  Fringillid®  into  no  less  than  nine  sub-families. 
The  first  of  these,  that  of  the  Ploceinai,  or  Weaver-birds,  includes  some  of  the  most 
ingenious  of  feathered  architects.  These  birds  have  a strong  conical  bill,  with  the 
base  of  the  ridge  projecting  upon  the  forehead  ; the  wings  are  rounded,  with  the  first 
quill  very  short ; and  the  legs  and  feet  are  robust,  with  the  hind  toe  nearly  as  long  as 
the  middle  one. 

The  majority  of  these  small  birds  are  inhabitants  of  Africa,  but  a few  species  are 

found  in  India  and  the  islands  of  the  Eastern  Archipelago.  Their  food  consists  of 

insects  and  seeds,  and  the  species  of  the  genus  Textor  accompany  the  Buffaloes  and 
perch  on  their  backs  for  the  purpose  of  picking  off  the  parasitic  insects  which  infest 
them. 

Some  species  of  this  group,  forming  the  genus  Vidua , are  remarkable  for  the  great 

development  of  some  of  the 
tail  coverts  in  the  male 

(Fig.  212),  which  often  con- 
siderably exceed  the  body 

in  length ; these  beautiful 
plumes,  which  lend  so  much 
grace  to  the  appearance  of 
the  bird,  only  exist,  however, 
during  the  breeding  season, 
and  when  this  is  over  fall 
off,  the  males*  being  then 
scarcely  distinguishable  from 
their  partners.  These  birds  ; 
are  found  in  Western  Africa, 
and  appear  to  be  especially 
abundant  in  the  kingdom  of 
Whydah,  whence  the  name  i 
of  Whydah  birds,  or  Finches, 
commonly  applied  to  them  ; this  name  has,  however,  become  corrupted  into  Widow- 
birds.  The  French  call  them  veuves , or  widows,  and  the  generic  name  Vidua  has 
the  same  meaning. 

The  nests  of  the  Weaver-birds  are  composed  of  grass  and  other  fibrous  vegetable 
matters,  beautifully  interlaced  or  woven  together,  and  usually  suspended  at  the 
extremity  of  a slender  twig  or  palm-leaf,  so  as  to  be  beyond  the  reach  of  the  monkeys 
and  other  enemies,  who  would  plunder  it  of  its  eggs.  The  nest  usually  consists  of  a 
sort  of  pouch  in  which  the  business  of  incubation  is  carried  on,  from  one  side  of  which 
a tubular  appendage  of  variable  length  is  continued  downwards.  The  entrance  to  the 
nest  is  by  an  aperture  at  the  bottom  of  this,  so  that  the  eggs  and  young  are  most 
efficiently  sheltered  from  all  their  enemies.  Some  of  the  species  attach  their  nest  each 
year  to  the  bottom  of  the  one  they  occupied  the  year  preceding,  and  Sonnerat  states 
that  he  has  seen  five  nests  of  an  Eastern  species,  the  Ploceus  pensile  placed  in  this 
manner  below  each  other. 

The  most  remarkable  nest,  however,  is  that  made  by  the  Social  or  Republican 
Grosbeak  ( Philceterus  socius ),  a bird  about  the  size  of  the  Bullfinch,  and  of  a reddish- 
brown  colour,  which  inhabits  the  interior  of  South  Africa.  The  structure  of  this 
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jst  is  so  singular  in  its  construction,  that  a somewhat  detailed  account  of  it  will 
i )t  bo  out  oi  place.  The  birds  live  together  in  large  socioties,  inhabiting  large 
, immon  nests,  built  upon  the  mimosa  tree,  which  appears  to  bo  particularly  adapted 
r this  purpose,  as  the  smoothness  of  its  trunk  will  prevent  many  noxious  animals 
om  reaching  the  nests.  Tho  nests  are  composed  of  a fine  species  of  grass  closely 
l oven  together,  and  so  arranged  that  from  eight  hundred  to  a thousand  nests  are 
. .pposed  to  be  sometimes  supported  upon  a single  tree,  and  covered  with  a largo  roof, 
ound  the  edge  there  are  numerous  entrances,  each  of  which  is  continuous  with  a 
rt  of  passage,  and  on  each  side  of  this  are  the  nests,  placed,  according  to  Paterson, 
out  two  inches  apart.  It  is  probable  that,  as  the  colony  increases  in  number,  they 
ntiime  adding  to  the  common  nest,  until  at  length  the  weight  becomes  so  great  that 
e tree  gives  way  under  it,  and  the  birds  are  then  compelled  to  seek  other  situations 
which  to  found  fresh  colonies. 

Nearly  allied  to  the  preceding,  and  perhaps  uniting  these  with  the  true  Finches,  is 
e sub-family  of  the  Grosbeaks  ( Coccothraustma: ).  In  these  birds  the  bill  is  very  large, 
r oad,  and  thick,  with  the  mandibles  nearly  equal ; the  wings  are  rather  long  and 
■inted  ; the  tail  short ; the  feet  and 
_5S  stout  and  strongly  scaled,  the 
rsi  not  1<  rnger  than  the  middle  toe 
d the  hinder  toe  rather  shorter 
an  the  inner  one.  In  the  common 
i:  iropean  Grosbeak  ( Coccothraustes 
> Ignris,  Fig  213)  some  of  the  quill 
withers  of  the  wing  exhibit  a re- 
..  irkable  conformation  (Fig.  214). 
i ve  of  the  secondary  quills  and 
e two  innermost  primaries  are 
t.  incated  at  the  end,  as  though  they 
i d been  clipped  straight,  and  the 
: ir  following  primaries,  proceeding 
wards  the  outer  edge  of  the  wing 

e ; broad,  and  notched  at  the  extremity,  with  the  outer  angle  turned  outwards. 

These  birds  generally  inhabit  the  woods  of  mountainous  countries,  and  appear  to 


very  shy  in  their  nature.  They  feed  upon  seeds  and  fruits,  and  are  exceedingly 
id  of  the  kernels  of  stone  fruit,  which  their  powerful  bills  enable  them  to  crack  with 
:at  facility.  The  only  British  species  is  the  Common  Grosbeak  [Coccothraustes 


Fig.  213. — Head  of  the  Common  Grosbeak,  or 
Hawfinch  [Coccothraustes  vulgaris.) 
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vulgaris ),  or  Hawfinch,  as  it  is  frequently  called,  a bird  which  is  very  common  in  some 
parts  of  the  continent  of  Europe,  hut  was  long  supposed  to  be  only  an  occasional 
winter  visitor  to  our  islands.  It  appears,  however,  that  the  bird  really  resides  per- 
manently and  breeds  in  this  country,  and  it  is  probably  owing  to  its  extreme  shyness 
that  it  was  so  long  considered  a rare  British  bird.  According  to  Mr.  H.  Doubleday  it 
is  abundant  in  Epping  Forest,  where  it  feeds  principally  on  the  seeds  of  the  Horn- 
beam, but  also  exercises  its  powerful  bill  on  the  “ kernels  of  haws,  plum  stones,  laurel 
berries,  &c.,  and  in  summer  makes  great  havoc  amongst  green  peas  in  gardens." 
Tcmminck  says  that  on  the  continent  it  feeds  principally  on  the  seeds  of  the  plane  tree 
pine,  and  cherry.  The  last  named  ornithologist  states  that  its  nest  is  elaborately 
constructed,  and  placed  on  the  highest  branches  of  the  trees  ; but  from  Mr.  Double- 
day’s observations,  it  appears  that  the  birds  prefer  a whitethorn  bush  to  any  other 
situation,  although  they  frequently  build  in  oaks,  hornbeams,  hollies  and  fir  trees. 
The  nest  is  composed  of  dead  twigs  of  various  trees  and  shrubs,  mixed  with  pieces  of 
gray  lichen.  The  latter  material  occurs  in  greater  or  less  quantities  in  all  the  nests. 
They  are  lined  with  fine  roots  and  hair.  The  eggs  are  from  five  to  six  in  number,  of 
a pale  olive  green  colour,  spotted  with  black.  The  bird  is  about  seven  inches  in  length, 
and  in  form  has  a good  deal  of  resemblance  to  a stout  built  Sparrow.  Its  colours 
are  different  shades  of  brown  and  gray,  variegated  with  black  and  white,  and  notwith- 
standing the  sobriety  of  its  tints,  it  must  be  regarded  as  a handsome  bird. 

The  other  species  of  this  group  are  generally  distributed  in  both  hemispheres. 
Many  of  them  are  beautiful  birds,  and  some  are  celebrated  as  fine  songsters.  One  of 
the  finest  species  is  the  Cardinal  Grosbeak  ( Cardinalis  virginianus ),  a common  North 
American  species,  the  general  colour  of  the  male  of  which  is  a fine  bright  red.  The 
head  of  this  bird  is  also  adorned  with  a pointed  crest,  which  it  can  raise  at  pleasure 
into  a perpendicular  position,  and  which  gives  it  an  air  of  great  sprightliness.  It  is 
about  an  inch  longer  than  the  European  species. 

Some  singular  little  birds  belonging  to  this  group  were  discovered  in  the  Galapagos 
Islands  by  Mr.  Darwin,  and  have  been  described  by  Mr.  Gould  under  the  generic 
name  of  Geospiza.  Unlike  the  rest  of  the  group,  these  birds  seek  their  food  upon  the 
ground,  frequenting,  according  to  Mr.  Darwin,  “ the  rocky  and  extremely  arid  parts  of 
the  land,  sparingly  covered  with  almost  naked  bushes,  near  the  coasts ; for  here  they 
find,  by  scratching  in  the  cinderv  soil  with  their  powerful  beaks  and  claws,  the  seeds 
of  grasses  and  other  plants,  which  rapidly  spring  up  during  the  short  rainy  season,  and 
as  rapidly  disappear.”  They  dig  up  roots  and  seeds  from  a depth  of  six  inches  in  the 
soil,  and  are  in  consequence  very  destructive  to  vegetation.  During  the  diy  season 
they  often  eat  portions  of  a cactus,  the  Opunlia  Galapageia,  which  grows  in  those 
islands,  probably  for  the  sake  of  the  moisture  which  it  contains.  Two  or  three  other 
nearly  allied  genera  are  found  in  the  Galapagos  group ; but  one  of  these  ( Cactornis ) is 
strikingly  distinguished  from  Geospiza  by  the  form  of  its  bill,  which,  instead  of  being 
very  short  and  thick,  as  in  the  latter  genus,  is  considerably  elongated,  and  bears  some 
resemblance  to  that  of  a Starling.  The  species  Cactornis  scandens,  as  its  name  implies, 
climbs  about  upon  the  cactus  above  referred  to,  the  fruit  of  which  constitutes  a great 
part  of  its  food ; but  it  also  descends  to  the  ground,  and  searches  for  seeds  in  the 
manner  of  the  Geospiza. 

The  third  sub-family  of  the  Fringillidae  is  that  of  the  Tanagrince , or  Tanagers,  a 
group  of  splendidly-coloured  birds  which  are  peculiar  to  America,  and  almost  entirely 
confined  to  the  southern  division  of  that  continent.  The  Tanagers  are  distinguished 
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rom  the  Finches  in  general  by  the  possession  of  notches  in  the  upper  mandible,  a 
Lharacter  which  induced  Cuner  and  several  other  naturalists  to  place  them  amongst 
I ce  Dentirostral  birds.  The  bill  in  these  birds  is  usually  triangular  at  the  base,  with 
i ae  ridge  of  the  upper  mandible  more  or  loss  arched  ; the  wings  are  rather  short  and 
I omted’  and  the  feet  short  and  slender-  The  bind  toe  is  elongated  and  strong,  and  all 
; ie  toes  are  armcd  ™th  stout>  curved  claws.  The  tarsi  are  usually  covered  with 
•ansverse  scales ; but  in  some  cases  these  give  place  to  a single  long  plate,  which 
, acupies  nearly  the  whole  length  of  tho  tarsus. 

These  beautiful  little  birds,  as  already  stated,  are  principally  fouud  in  the  warmer 
•gions  of  South  America.  Of  222  species  which  Mr.  Sclater  refers  to  the  group 
1*3  belong  to  the  South  American  continent;  and  the  remainder,  with  but  few  ex- 
jptions,  are  from  Central  America  and  the  southern  parts  of  Mexico.  A few  species 

■ -e  found  in  the  M est  Indian  Islands,  and  three  are  summer  visitors  to  the  United 
i :ates. 

The  Tanagers  feed  upon  fruits  and  insects,  and  usually  collect  in  considerable 
' oops.  Their  nests  are  built 
: ion  the  branches  of  trees, 
lad  are  usually  of  a rather 
Lght  texture.  In  the  hot 
inmates  they  are  said  to  pro- 
I 'ce  two  broods  in  the  year, 

[.  t the  species  which  visit 
t orth  America  appear  only 
breed  once. 

Most  of  these  birds  have 
1 leasing  song,  and  some  of 
eom  are  remarkable  for  their 
Itisical  powers;  the  genus 
",  'phonia  receives  its  name 
;om  this  circumstance.  The 
ppical  species  of  this  genus, 
f ! Euphonia  musica , or  Or- 
r aist  Tanager,  is  a native  of  the  "West  Indies ; it  is  about  four  inches  in  length,  and 
f » plumage  of  the  male  is  beautifully  varied  with  black  and  orange.  Orange,  scarlet, 
d I black  are  in  fact  prevalent  colours  in  this  group  of  birds,  and  their  appearance 
i ongst  the  trees  of  their  native  woods  is  said  to  be  exceedingly  brilliant. 

We  now  come  to  the  sub-family  of  the  Fringillince , or  True  Finches,  a most  exten- 
t e and  generally  distributed  group  of  birds,  many  of  which  are  distinguished  for  the 
e tuty  of  their  plumage,  whilst  others  are  amongst  our  most  esteemed  singing  birds* 

■ ese  birds  have  usually  a short,  conical  bill,  which  is  broad  at  the  base  and  gradually 
rpe3  to  the  extremity;  the  upper  mandible  is  very  rarely  notched.  The  wings  ai'o 
1 ngated  and  pointed ; the  tail  variable  in  length  and  form  ; the  toes  and  tarsi  slender, 
f : latter  being  about  the  same  length  as  the  middle  toe,  and  the  former  generally 
Hed  with  long,  curved,  and  acute  claws. 

When  the  breeding  season  is  over,  these  birds  usually  collect  into  large  flocks  and 
m company  in  search  of  food.  This  consists  principally  of  the  seeds  of  various 
nts,  and  some  of  the  species  will  also  attack  fruit.  During  the  breeding  season  they 
p turc  gTcat  numbers  of  insects  for  the  nourishment  of  their  young,  but  at  other  times 


Fig.  215.— Organist  Tanager  ( Euphonia  musica). 
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appear  to  pay  but  little  attention  to  this  description  of  food.  Most  of  them  are  rernark- 
ablo  for  the  Deatness  and  warmth  of  their  nests. 

Of  this  group  wo  have  several  well-known  British  species,  some  of  which  are  per- 
manently resident  with  us,  whilst  others  only  visit  us  at  particular  seasons.  Of  the 
former,  the  Sparrow  ( Passer  domesticus)  is  a familiar  example,  and  others,  almost 
equally  so,  are  the  Chaffinch  {Fringilla  Calebs ),  the  Linnet  ( Linota  cannabim),  and  the 
Goldfinch  ( Carduelis  elegans ).  The  last  named  species  (Fig.  216)  is  undoubtedly  the 


Fig.  216. — Head  of  the  Goldfinch  ( Carduelis  elegans).  a,  male ; b,  female. 


gayest  in  his  apparel  of  all  our  small  native  birds,  and  as  his  song  is  exceedingly  sweet 
and  very  charmingly  modulated,  he  is  a great  favourite  with  most  people.  The  Gold- 
finch feeds  upon  the  seeds  of  various  plants,  but  is  especially  fond  of  those  of  the 
different  kinds  of  Thistle,  and  wherever  these  plants  have  been  allowed  to  ripen  their 
seeds  in  any  quantity,  the  Goldfinch  may  be  seen  clinging  to  the  stalks  in  every  posi- 
tion, like  a tiny  Parrot,  picking  out  the  little  seed-vessels,  and  scattering  their  downy 
plumes  to  the  wind.  It  is  very  generally  distributed  in  this  countiy,  and  is  also  found 
in  all  parts  of  Europe.  The  nest  is  remarkably  neat  and  round  ; it  is  formed  of  moss, 
slender  twigs,  grass,  and  roots,  and  usually  lined  with  wool,  the  down  of  plants,  and 
hairs.  Its  ordinary  position  is  in  a tall  bush  or  a hedge,  but  the  bird  often  builds  in 
apple  or  pear  trees  in  orchards.  The  eggs  are  four  or  five  in  number,  and  very  deli- 
cate in  their  appearance.  Their  colour  is  a pale  bluish-white,  spotted  with  purple  and 
brown. 

The  Linnet,  so  called  from  its  partiality  for  the  seeds  of  flax,  is  another  very 
beautiful  song  bird,  although  in  its  plumage  it  is  far  more  sober  than  the  Goldfinch. 
Nevertheless,  during  the  breeding  season,  the  male  Linnet  acquires  a red  tinge  on  the 
breast  and  crown  of  the  head.  These  birds  appear  to  prefer  commons  and  places  over- 
grown with  furze,  and  it  is  usually  under  the  protection  of  the  formidable  spines  of  this 
plant  that  they  build  their  nests  and  bring  up  their  young. 

The  Chaffinch  ( Fringilla  Calebs ) is  a handsome  bird,  almost  equalling  the  Goldfinch 
in  the  elegance  and  sprightliness  of  his  appearance  ; and,  although  his  song  is  far 
inferior  to  that  of  the  two  species  above  referred  to,  yet,  from  its  being  an  indication  of 
the  approach  of  spring,  it  is  heard  with  pleasure  by  most  people  : and  the  bird  is  in 
fact  a favourite  with  everyone  except  the  gardeners,  for  whose  radish-seed  he  enter- 
tains a most  extraordinary  predilection. 

The  two  or  three  species  of  Finches  which  regularly  visit  this  country,  all  come 
to  us  to  pass  the  winter.  A few  individuals,  indeed,  usually  remain  through  the 
summer  and  breed  here  ; but  the  greater  part  of  them  quit  us  in  the  spring  for 
their  breeding-grounds  in  the  north  of  Europe.  The  best  known  species  is  the  Lesser 
Redpole  ( Linota  linaria , Fig.  217),  which  is  taken  in  great  abundance  by  the  bird- 
catchers  in  the  latter  part  of  the  autumn.  It  is  the  smallest  of  the  British  species  of 
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this  group,  and  is  a handsomo,  lively,  little  bird.  It  arrives  in  this  country  about  the 
end  of  September,  and  remains  here  until  April. 

Of  tho  exotic  species,  the  best  known  is  tho  common  Canary  bird  ( Carduelii 
5 anaria),  a native  of  the  Canary  Islands,  where,  and  in  Madeira,  it  is  still  found  wild. 
The  wild  bird  is  very  different  in  appearance  from 
the  domesticated  varieties  with  which  we  are 
familiar,  being  of  a grayish  colour  ; but  it  is  said 
6y  Dr.  Heinekin  to  be  a beautiful  songster.  Like 
the  other  Finches,  it  builds  a nest  with  roots, 
t noss,  and  feathers,  usually  in  tall  bushes  and 
Threes ; it  lays  from  four  to  six  eggs,  and  is  said  to 
oreed  five  or  six  times  in  the  season. 

This  favourite  cage-bird  was  introduced  into 
Europe  in  the  sixteenth  century,  and  has  since 
ilways  been  highly  prized.  It  is  now  bred  in  Flg'  R°dpUl€ 

.great  quantities  in  large  establishments  in  Ger- 
many, whence  the  greater  part  of  Europe  is  supplied  with  Canary  birds. 

Several  other  exotic  species  are  also  brought  to  this  country.  Of  these,  the  com- 
monest are  the  Amadavade  (Fringilla  amandava),  and  the  Rice  bird  or  Java  Sparrow 
Oryzornis  oryzivora ).  The  former  is  a very  small  bird,  scarcely  four  inches  in  length, 
)f  a brownish  colour  above,  paler  beneath,  and  spotted  with  white  ; the  rump  is  red, 
ind  the  quill  feathers  of  the  tail  and  wings  black.  The  bill  is  also  of  a fine  red 
. :olour.  This  elegant  little  bird  is  common  in  most  parts  of  southern  Asia,  whence  it 
i s imported  into  Europe  in  great  quantities.  The  Java  Sparrow  is  a considerably 
barger  bird  than  the  preceding,  and  of  a delicate  bluish  colour,  with  the  top  of  the 
I lead  black,  the  cheeks  and  the  bill  red.  It  is  a native  of  Java  and  other  parts  of  Asia, 
r>  vhere  it  appears  to  be  exceedingly  abundant ; it  feeds  to  a great  extent  on  rice. 

The  Emberizincc , or  Buntings,  approach  very  closely  to  the  Finches.  They  have  a 
conical,  acute  bill,  with  the  ridge  of  the  upper  mandible  nearly  straight,  and  its 

margins  sinuated  and  inflected,  or  turned, 
in.  The  palate  is  furnished  with  a 
knob  ; the  wings  are  of  moderate  size ; 
the  tarsi  are  about  equal  in  length  to 
the  middle  toe ; the  hind  toe  is  longer 
than  the  inner  one,  and  the  claws  are 
slender.  These  birds  are  very  generally 
distributed  in  both  hemispheres.  They 
are  more  terrestrial  in  their  habits  than 
the  Fringillinse,  generally  feeding  on 
the  ground,  and  building  their  nests 
either  in  low  bushes  or  in  tufts  of  grass. 
Like  the  Finches,  they  collect  into 
large  flocks  in  the  winter,  and  frequent 
the  open  fields.  Their  food  consists  of 
seeds  and  insects  ; in  the  course  of  the 
autumn  they  pick  up  large  quantities  of 
■r  jain  in  the  stubble  fields,  and  become  quite  fat,  when  some  of  the  species  are  regarded  as 
k reat  delicacies.  One  of  these  is  the  Ortolan  (Ember iza  hortulana ),  a very  abundant  bird 


Fig.  218. — Hear!  of  the  Com  Bunting 
(Ember iza  miliaria). 
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in  the  South  of  Europe,  whore  they  are  caught  in  great  numbers  at  the  commencement 
of  autumn,  and  fattened  for  the  table  upon  oats  and  millet  seed.  To  facilitate  the 
process  of  fattening  they  are  kept  in  a dark  room.  The  Ortolan  occurs  occasionally  in 
Britain,  with  five  other  species  of  the  genus  Emberiza;  and  two  species  of  Plcctrophanei , 
or  Lark-Buntings,  also  make  their  appearance  here  in  the  winter,  hut  breed  in  the 
colder  regions  of  both  Europe  and  America. 

The  Alaudince,  'or  Larks,  are  distinguished  from  all  the  other  Fringillidae  by  the 


Fig.  219.  Foot  of  the  Sky-lark  ( Alciuda  arvensis). 


great  length  and  straightness 
of  the  claw  of  the  hind  toe-— 
a character  which  they  pos- 
sess in  common  with  the 
Pipits  (Anthus)  amongst  the 
Dentirostres.  The  bill  is 
rather  short  and  conical ; 
the  upper  mandible  is  not 
notched  at  the  tip,  and  the 
wings  exhibit  a remarkable 
character, — the  tertiary  quills 


are  much  elongated,  usually  as  long  as  the  primaries  (Fig.  220). 

The  position  of  these  well-known  birds  is  indeed  somewhat  problematical,  as  they 
exhibit  a combination  of  the  characters  of  several  very  distinct  groups  of  birds. 
Thus  the  Pyrrhulauda . or  Finch-larks,  appear  to  lead  directly  to  the  true  Finches,  and 
the  genus  Plectrophanes,  amongst 
the  Buntings,  also  serve  to  con- 
nect the  Larks  with  the  other 
members  of  the  present  family  ; 
whilst,  on  the  other  hand,  the 
Pipits  agree  so  closely  with  them 
in  the  size  and  form  of  the 
hinder  claw,  and  the  great  deve- 


Fig.  220. — Wing  of  the  Sky-lark. 


lopment  of  the  tertiary  quills,  that  they  appear  almost  to  form  a single  group.  But  the 
Pipits  are  evidently  allied  to  the  Motacillce,  which  are  Dentirostral  Birds.  On  the 
whole,  it  seems  as  though  these  birds  stood  on  the  confines  of  the  two  groups,  with 
their  affinities  about  equally  balanced. 

The  Larks  are  generally  distributed  throughout  the  Eastern  Hemisphere,  and  one 
species  also  occurs  in  North  America.  They  generally  frequent  open  places,  especially 
meadows,  where  they  run  upon  the  ground  in  search  of  the  seeds,  worms,  and  insects 
upon  which  they  feed.  They  never  hop  like  the  other  members  of  the  family.  Their  | 
flight  is  rapid  and  undulating ; hut  some  of  them  also  have  the  habit  of  rising  per- 
pendicularly to  a great  height  in  the  air,  singing  the  whole  time.  They  make  their  j 
nests  on  the  ground,  and  produce  fi'om  four  to  six  spotted  eggs.  There  is  a great  j 
sameness  in  their  colouring,  which  usually  consists  of  shades  of  gray  and  brown,  often 
assimilating  closely  to  the  soil  upon  which  the  birds  live. 

Five  species  have  been  found  in  Britain.  Of  these  the  most  familiar  is  the  Sky- 
lark ( Alnuda  arvensis , Fig.  221),  which  is  also  known  as  the  Field-lark,  from  its  con- 
stantly inhabiting  meadows  and  corn-fields.  It  begins  to  sing  early  in  the  spring,  and 
continues  its  song  until  late  in  the  autumn,  generally  singing  whilst  rising  or  falling 
perpendicularly  in  the 


air,  although  his  joyous  notes  arc  occasionally  poured  forth 
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,hil.t  sitting  on  the  ground.  So  powerful  is  the  voice  lodged  in  this  little  body,  thnt 
.U  sound  may  be  heard  long  after  tho  songster  is  quite  out  of  sight:  and  even 
hen  a practised  ear  can  distinguish  those 
a peculiarities  in  the  song  which  mark  whether 
he  bird  is  still  rising,  or  stationary,  or  gra- 
lually  descending.  The  Lark  sings  for 
bout  eight  months  in  the  year,  and  as  his 
otes  are  remarkable  for  their  power  and 
iyacity,  he  is  a great  favourite  as  a cage- 
ird.  In  the  summer  his  song  commences 
-Tore  three  o’clock  in  the  morning,  and 
..ontinues  till  after  sunset.  He  is  also 
-ery  long-lived,  and  thrives  well  in  confine- 
ment, notwithstanding  a commonly  received 
otion  that  his  perpetual  fluttering  against  *1S'  221,—Heado^^®.Sky-lark  ( Alauda 

,e  bars  of  the  e.ge  is  a sign  of  regret" at  the  loss  of  his  liberty  Mr.  Tarrell  mentious 

“ Tb  , fTh  IwT  t m”g  “ “ C“e°  f0r  ninct“"  « half. 

. fTft  f f hT,  tyJai  t 1S,I,  a“d  0n  the  Often  under  the  shelter  of  a clod 

tuft  of  grass.  It  is  composed  of  different  grasses.  The  bir  ds  usually  pair  in  April 
,d  produce  two  brood,  rn  the  course  of  the  summer.  During  the  winter  they  assembl^ 

. large  flocks,  and  are  then  often  taken  in  great  numbers  by  dragging  a net  over  them 
-.ben  they  have  taken  shelter  in  the  stubble  and  herbage. 


Of  the  other  British  species  one,  the 
Wood-lark  [Alauda  arborea,  Fig.  222),  is 
pretty  generally  distributed  in  the  country, 
although  by  no  means  so  common  as  the 
Sky-lark.  It  is  found  principally  in  fields 
which  are  interspersed  with  woods,  copses, 
and  hedges,  and,  unlike  the  Sky-lark,  | 
frequently  perches  upon  trees,  and  sings 
in  that  situation.  Its  nest  is  usually  made 
under  the  shelter  of  a bush  ; it  is  composed 
of  coarse  grass  and  moss,  lined  with  fine 
bents  and  hairs.  Its  note  is  greatly 
admired. 


ig.  Head  Wood-lark  ( Alauda  The  Shore-lark  [Otocoris  alpestris)  is  rare 

in  Britain;  it  is  the  only  species  of  the 
■up  found  in  America,  in  the  northern  parts  of  which  continent  it  breeds  during  the 
-inner  months,  proceeding  southwards  in  the  winter,  sometimes  as  far  as  Virginia 
f Carolina.  It  breeds  on  the  rocky  coasts  of  Labrador,  and  on  the  shores  of  the 
:tic  Sea.  In  Labrador,  the  nest  is  made  upon  a patch  of  lichen,  which  the  bird 
1 imbles  so  closely  in  its  tint,  that  when  sitting,  she  will  remain,  trusting  to  this  for 
mcealment,  until  the  intruder’s  foot  is  almost  upon  her.  When  danger  approaches 
y near,  however,  the  bird  immediately  flutters  away,  feigning  lameness  with  so 
■ ch  art,  that  one  unaccustomed  to  the  habits  of  tho  species  would  infallibly  be 
eived.  The  other  two  species  are  of  exceedingly  rare  occurrence. 

The  Pyrrhulitue , or  Bullfinches,  forming  the  next  sub-family,  greatly  resemble  tho 
H'sbea^a  in  many  of  their  characters,  especially  in  the  large  size  of  the  head  and  tho 
i 2 m 
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Pig.  223. — Head  of  the  Bullfinch 
(Pyrrhula  vulgaris). 


stoutness  of  the  bill  (Fig.  223),  which  is  compressed,  with  the  ridge  of  the  upper  man 
dible  convex.  The  wings  are  rounded,  the  tarsi  short,  and  the  lateral  toes  are  usually 
unequal. 

The  Bullfinches  are  principally  inhabitants  of  the  temperate  regions  of  the  world, 
very  few  species  being  found  between  the  tropics.  They  occur  in  both  hemispheres, 

and  feed  principally  upon  seeds,  the  hardest  enve- 
lopes of  which  are  unable  to  resist  the  action  of 
their  powerful  bills.  They  also  devour  berries  of 
various  kinds,  and  in  the  spring  the  Common  Bull- 
finch ( Tyrrliula  vulgaris)  is  exceedingly  destructive 
in  gardens,  from  its  attacking  the  flower-buds  of 
fruit  trees,  frequently  to  such  an  extent  as  to 
ruin  the  whole  crop.  They  generally  live  in  wooded 
districts. 

The  Common  Bullfinch  is  a well-known  British 
species,  which  is  often  kept  in  confinement,  prin- 
cipally on  account  of  its  liveliness,  and  the  beauty 
df  its  plumage.  The  male  has  the  top  of  the  head,  the  wings,  and  the  tail,  black  ; the 
back  grayish,  with  the  rump  white ; and  the  lower  surface  bright  red.  The  back  in  the 
female  is  brownish,  and  the  lower  parts  yellowish-brown.  The  Bullfinch  is  an  abundantly 
distributed  bird  in  this  country,  where  it  inhabits  small  woods,  plantations,  hedgerows, 
and  orchards,  especially  in  cultivated  districts.  It  bui Id-  its  nest,  which  is  composed  of 
small,  dry  twigs,  and  lined  with  fine  roots,  at  a height  of  four  or  five  feet  from  the 
ground,  either  in  a bush  or  on  the  branch  of  a fir  tree ; its  eggs  are  four  or  five  in 
number,  of  a pale  blue  colour,  spotted  with  purple  and  brown.  It  breeds  in  May. 

The  natural  voice  of  the  Bullfinch  has  nothing  to  recommend  it,  although  some  of 
its  notes  are  said  to  be  soft  and  plaintive.  It  is  remarkable,  however,  for  its  excellent 
memory,  which  enables  it  to  retain  tunes  which  have  been  played  or  whistled  to  it  for 
some  time.  To  receive  this  instruction  young  birds  taken  from  the  nest  are  the  best, 
and  the  course  of  teaching  usually  lasts  for  about  nine  months,  as  with  a shorter  period 
of  instruction  the  birds  are  liable  to  get  their  lessons  imperfectly.  The  airs  are  gene- 
rally played  to  them  either  with  a flageolet  or  a small  bird-  organ,  and  the  best  time 
for  giving  them  their  lesson  is  said  to  be  soon  after  they  have  been  fed,  as,  according 
to  Bechstein,  they  are  particularly  attentive  whilst  digestion  is  going  on.  With  all 
this  care  the  birds  often  lose  the  whole  or  part  of  their  song  during  their  first  moult,  so 
that  it  is  no  wonder  that  a good  piping  Bullfinch  frequently  fetches  a considerable  sum. 
Most  of  them  are  trained  in  Germany,  and  great  numbers  are  imported  into  England 
from  that  country. 

Another  species,  of  which  a few  specimens  have  been  shot  in  this  country,  is  the 
Pine  Grosbeak,  or  Pine  Bullfinch  ( Pinicola  enucleator ),  which  is  an  exceedingly 
abundant  bird  in  the  Arctic  portions  of  both  continents,  but  appears  to  be  only  a rare 
visitor  to  the  more  temperate  regions  of  Europe,  although  in  America  it  per- 
forms pretty  regular  migrations  from  the  Arctic  regions,  where  it  breeds  during  the 
summer,  to  the  northern  and  middle  parts  of  the  United  Slates.  It  is  considerably 
larger  than  our  common  Bullfinch,  measuring  between  eight  and  nine  inches  in  length, 
but  resembles  it  closely  in  its  general  form,  although  the  colours  are  very  different. 
The  head,  the  neck,  the  fore  part  of  the  breast  and  the  rump  are  all  of  a bright  red 
colour  ; the  back  is  grayish-brown  or  black,  with  the  feathers  edged  with  red,  and  the 
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lower  parts  are  light  gray.  The  wings  and  tail  are  dusky,  but  ninny  of  the  feathers  in 

- >»’»  £ 

BuUfiDch  and  it.  food  appear,  to  bo  of  tho  same  nature.  ° iVit^Awic'^UencT”?, 
«ad  to  feed  pnne. pally  on  the  bud.  of  tho  birch-willow.  In  the  raoro  ^rlmfe 
region,  winch  it  train  it  generally  haunt,  tho  Pino  forest,,  and  i,  rarely  met  wtth  L 
any  plaeo  where  these  do  not  evist.  In  Itossia  it  ;s  Mid  to  bc  aJ„d  ™ £ 

market  ,n  great  quantities,  a,  it,  flesh  1,  eon.idered  very  good.  It  i,  also  described  1° 
avery  agreeable  songster  Several  other  speeie,  are  found  in  the  northern  part,  of 
both  hemispheres,  but  the  habits  of  all  are  very  similar.  P * 

fT  °r  ^roSSbilIS’  arG  ala°  Very  similar  t0  the  preceding,  but  are  distin 
pimhed  by  the  peculiar  structure  of  tho  bill,  which  i,  considerably  longer  than  if, he 

Builfinche.  and  compressed  towards  the  tip,  where  the  mandibles  ore  more  or  less 
hooked  and  crossed  (Figs.  224  and  225).  Like  the  Bullfinches  and  Grosbeak,  these 


Figs.  224  and  225.-Head  of  the  Common  Crossbill  (Loxia  curvirostra) 
a,  from  above ; b,  from  the  side.  ' 

iire  very  stout  birds,  with  large  heads  and  strong  bills  ; they  are  generally  distributed 

' 7rtiem  PartS  °f  b°th  hemispheres>  specially  in  the  forests  of  pines,  the  seeds 

ni  these  trees  constituting  their  principal  food.  For  the  extraction  of  the  seeds  from 

-he  hard  woody  cones  of  the  different  species  of  pines,  the  bills  of  these  birds  appear  to 
ie  particularly  adapted;  and  the  ease  and  rapidity  with  which  they  perform  this 
. perahon  are  saia  to  be  astonishing.  They  do  not,  however,  confine  themselves  strictly 
, o this  food,  hut  will  often  eat  the  seeds  of  other  trees;  and,  according  to  some  ob- 
servers, they  frequently  visit  orchards  and  destroy  great  numbers  of  apples,  with  the 

thC  SCedS'  ThG  biXdS  ar°  Said  t0  ®plit  the  apple3  with  one  or  two 

Three  species  have  occurred  in  the  British  islands-the  Common  Crossbill  (Loxia 
uruxestra,  Figa  224,  225),  the  Parrot  Crossbill  (Loxia  pityopsittacus),  and  theTOte- 
onged  Crossb.ll  (Loxia  leucoptcra).  The  first  of  these  is  the  commonest  species  all  over 
' jurope,  as  also  in  this  country,  which,  however,  it  seems  to  visit  at  very  irreeular 
- enods,  occasionally  occurring  in  great  quantities  for  a time,  and  then  almost  entirelv 
teasing  its  visits  for  some  years.  In  this  country  it  appears  to  breed  very  rarely 
nest  is  composed  of  grass  and  twigs,  lined  with  finer  grass  and  a few  hairs  and^s 
sually  placed  near  the  top  of  a pine  tree.  The  actions  of  the  bird  both  in  a r 
•ature  and  in  confinement,  nro  very  Pono.-iikc,  as  it  con.t^Ss^ £££ 
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the  assistance  of  its  hooked  mandibles.  The  true  object  of  the  peculiar  arrangement 
of  these  organs  is,  however,  to  enable  the  bird  to  get  at  its  common  food  with  ease 
and  for  this  purpose  they  are  admirably  adapted.  Buffon  indeed,  with  his  customary 
flippancy  in  disposing  of  anything  for  which  he  could  not  immediately  account 
describes  the  formation  of  the  bill  in  the  Crossbill  as  a defect,  or  error  of  nature 
saying  that  from  the  curvature  and  obliquity  of  the  mandibles  the  bird  is  incapable  of 
bringing  the  two  points  in  contact  so  as  to  pick  up  seeds,  and  that  it  is  consequently 
obliged  to  take  all  its  food  at  the  side  of  the  bill.  It  appears,  however,  from  the 
observations  of  other  naturalists  who  have  trusted  less  to  their  imagination,  that  the 
bill  of  this  bird  exhibits  in  its  structure  a wonderful  adaptation  to  its  peculiar  mode 
of  obtaining  its  food,  and  that  so  far  from  being  a defect  it  is  in  reality  a perfection. 
According  to  Townson,  who  was  one  of  the  first  to  contradict  Buffon’s  assertions,  the 
bird  insinuates  its  hill  between  the  scales  of  the  fir  cones,  and  then  by  a lateral  action 
of  the  lower  jaw  forces  these  asunder,  when,  by  bringing  the  points  of  the  mandibles 
immediately  over  each  other,  it  can  pick  out  the  seed  in  the  same  manner  as  if  the  bill 
had  the  usual  form.  He  adds,  that  the  lateral  force  of  the  lower  mandible  is  sur- 
prising, and  that  when  he  gave  almonds  in  the  shell  to  some  which  he  kept  in  con- 
finement, they  first  picked  a hole  in  the  shell,  and  then  enlarged  it  by  wrenching  off 
pieces  with  the  lower  mandible. 

The  Common  Crossbill  is  found  abundantly  all  over  the  continent  of  Europe,  but 
especially  towards  the  north  ; in  some  places  it  is  constantly  brought  to  market  for  the 
table,  and  appears  to  he  highly  esteemed.  It  also  occurs  in  North  America. 

Of  the  two  other  British  species,  the  Parrot  Crossbill  appears  to  be  rather  me, 
not  only  in  this  country,  but  also  on  the  continent.  The  third  species,  the  White- 
winged Crossbill,  is  also  rare  in  Britain,  and  the  country  in  which  it  is  most  abundant 
appears  to  he  the  extreme  northern  part  of  America.  It  occurs  more  frequently  in  the 
northern  parts  of  the  continent  of  Europe  than  with  us,  and  is  supposed  to  reach  this 
part  of  the  world  from  the  forests  of  Siberia. 

The  last  group  of  this  family  is  that  of  the  Phytotomince  or  Plant-cutters,  distin- 
guished from  all  the  rest  by  having  the  margins  of  their  mandibles  finely  serrated. 

' The  bill  is  short,  conical,  and  stout,  as  in  the  Bullfinches.  These  birds  are  found  only 
in  the  temperate  regions  of  South  America ; the  typical  species,  Phytotoma  rara,  is  a 
native  of  Chili.  They  frequent  the  wooded  parts  of  the  country,  and  feed  upon  buds, 
fruits,  and  herbage,  which  they  cut  away  with  their  bills,  and  thus  often  do  great 
damage  when  they  visit  the  cultivated  grounds.  The  amount  of  the  injury  is  greatly  | 
increased  by  the  circumstance  that  the  birds  mischievously  cut  off  quantities  of 
! buds,  fruits,  &c.,  for  the  mere  pleasure  of  throwing  them  down  ; and  for  this  reason, 

| the  peasants  wage  a constant  war  with  them,  which,  according  to  Molina,  was  rapidly 
diminishing  their  numbers.  They  also  occasionally  feed  on  insects.  Their  cry  is  said 
to  be  exceedingly  disagreeable,  resembling  the  noise  made  by  grating  the  teeth  of  two 
saws  together;  Molina,  the  original  describer  of  the  typical  species,  says  that  its 
native  name,  rara,  is  an  imitation  of  its  note. 

Sub-order  II. — Dentirostres. 

General  Characters.  — The  leading  characteristic  of  this  group,  as  we  have 
already  seen,  consists  in  the  presence  of  a distinct  notch  on  each  side  of  the  extremity 
of  the  upper  mandible,  which  is  also  usually  more  or  less  hooked.  The  tarsi  are 
usually  slender,  and  covered  with  broad  scales,  as  are  also  the  toes,  which  arc  generally 
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long,  and  frequently  armed  with  curved  and  acute  claws.  The  outer  toe  is  always 
Tnorc  or  less  united  with  the  middle  one,  and  this  is  also  the  case  in  some  instances 
with  the  inner  toe. 

The  Dentirostres  are  amongst  the  most  predaceous  of  the  Passerine  birds  The 
nourishment  of  the  greater  proportion  of  them  consists  principally  of  insects,  and  a 
good  many  also  capture  and  devour  small  vertebrated  animals.  Perries  and  fruits 
likewise  constitute  a part  of  their  food,  but  they  appear  very  rarely  to  eat  seeds.  They 
are  all  iurmshed  with  the  singing  apparatus  at  the  lower  larynx,  and,  in  fact,  it  is  to 
this  group  that  our  sweetest  and  most  celebrated  songsters  belong. 

Divisions.— They  may  bo  divided  into  five  principal  families,  each  of  which  in 
-ts  turn  includes  several  subordinate  groups. 

In  the  first  ianiily,  that  of  the  Laniida,  or  Shrikes,  the  bill  is  elongated,  strong, 

straight,  and  compressed,  with  the  tip 
of  the  upper  mandible  more  or  less 
hooked,  and  armed  on  each  side  with  a 
tooth  (Fig.  226) ; the  base  of  the  bill  is 
usually  as  high  as  broad,  and  the  gape 
is  furnished  with  bristles,  of  which 
about  five  spring  from  each  side  of  the 
base  of  the  upper  mandible.  The  wings 
are  of  moderate  size,  sometimes  pointed, 
sometimes  rounded,  and  the  first  primary 
quill  feather  is  usually  much  shorter 
than  the  second.  The  tail  is  long  and 
rounded.  The  tarsi  are  stout,  usually 
elongated;  the  hind  toe  long,  broadly 
f >added  beneath,  and  the  claws  are  long,  curved,  and  very  acute. 

The  strong  hooked  bill  and  curved  claws  of  these  birds  give  them  a very  well 
: narked  resemblance  to  the  Raptorial  birds,  and  this  similarity  is  almost  equally 

• triking  in  the  habits  of  many  of  the  species.  They  not  only  prey  upon  the  insects, 

* rorm8>  and  molluscs,  which  constitute  the  principal  part  of  the  animal  food  of  most 
)i-f  the  Passerine  birds,  but  also  frequently  attack  and  destroy  small  birds  and 
quadrupeds.  This  resemblance  led  Cuvier  to  place  the  Shrikes  at  the  head  of  the 
[ asseres,  close  to  the  Raptorial  birds  ; and  Linnaeus  and  some  other  authors  went  still 
.urther,  and  included  these  birds  with  the  Hawks  and  Owls  in  a single  order. 

The  Laniidce  form  only  two  sub-famines— -the  Lamina,  or  Shrikes,  and  the 
irhamnophilitia t,  or  Bush  Shrikes.  The  former  are  distinguished  principally  by  having 
roe  ridge  of  the  upper  mandible  more  or  less  curved,  whilst  in  the  Thamnophilina  it  is 
straight,  and  only  arched  at  the  tip  ; the  bill  is  also  shorter  and  stouter  in  the  Laminae. 

The  Lamina,  or  True  Shrikes,  are  almost  entirely  confined  to  the  Eastern 
i lemisphere.  In  the  Old  World  they  are  very  generally  distributed,  and  some  of  the 
: pecies  have  a very  wide  geographical  range. 

Three  species  are  found  in  Britain,  but  of  these  only  one,  the  Red-backed  Shrike 
Lamus  collurio,  Fig.  226),  occurs  in  any  abundance.  It  is  a bird  of  passage  in  our 
limate,  passing  the  winter  in  Africa,  and  arriving  in  England  about  the  latter  end  of 
“pnl  or  the  beginning  of  May,  and  quitting  us  again  in  the  month  of  September.  It 
1 » generally  seen  in  pairs,  frequenting  the  sides  of  woods  and  hedge-rows,  where  it 
« erches  on  the  topmost  twigs  of  the  bushes  to  look  out  for  prey.  It  is  in  these 


Fig. 


226.— Head  of  the  Red-backed  Shrike 
( Lanius  collurio). 
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situations  also  that  it  builds  its  nest,  which  is  of  considerable  size  in  proportion 
to  the  bird,  composed  of  the  stalks  of  plants,  moss,  and  fibrous  roots,  and  lined  with 
fine  bent  and  hair. 

This  bird,  and  indeed  all  the  common  species  of  Shrikes,  are  distinguished  by  a 
singular  habit,  namely,  that  of  frequently  hanging  their  prey  upon  a thorn,  so  as  to 
pull  it  to  pieces  with  more  ease.  They  retain  this  habit  in  captivity,  and  when  food 
is  given  them  will  force  a part  of  it  between  the  wires  of  their  cage,  and  then  tug  at  it 
with  their  hills.  Mr.  Henry  Doubleday  also  found  that  a tame  Gray  Shrike  ( Lanius 
ei-cubitor,  Fig.  197)  hung  up  what  it  could  not  eat  against  the  sides  of  the  cage.  This 
curious  habit  is  referred  to  in  many  of  the  ordinary  names  of  these  birds.  In  England 
they  are  called  Butcher-birds , and  sometimes  Nine-killers , from  a popular  belief  that 
they  always  collect  nine  carcases,  and  impale  them  upon  thorns,  before  beginning  to 
feed.  A translation  of  the  latter  name  is  also  applied  to  them  in  German ; and  our 
common  species  is  called  V e'corcheur,  or  the  Flayer,  by  the  French.  The  generic  name 
Lanius  also  means  a butcher.  They  appear  to  pluck  the  feathers  from  birds  before 
eating  them,  and  the  head  of  their  victim  is  said  to  be  the  part  usually  first  devoured. 
The  hard  and  indigestible  part3  are  thrown  up  in  the  same  manner  as  by  the  rapacious 
birds.  The  Gray  Shrike  ( Lanius  excubitor,  Fig.  197),  the  largest  of  the  British  species, 
is  about  the  size  of  a Blackbird ; the  common  species  is  between  two  and  three  inches 
shorter.  The  third  British  species,  the  Woodchat  [Lanius  rutifas),  is  about  the  same 
size  as  the  common  species ; but  both  it  and  the  Gray  Shrike  are  only  occasional 
visitors  to  this  country.  The  voices  of  these  birds  are  generally  harsh,  but  they  can 
at  times  adopt  a softer  note,  and  are  said  occasionally  to  mimic  the  songs  of  small 

birds,  in  order  to  attract  them  into  their  vicinity.  This,  however,  is  exceedingly 

doubtful. 

One  or  two  other  nearly  allied  species  occur  on  the  continent  of  Europe,  and  at 

least  two  in  North  America; 
one  of  those  inhabiting  the 

latter  region  resembles  the 

European  Gray  Shrike  so 
closely,  that  it  has  been  de- 
scribed as  the  same  species. 
In  their  habits  they  are  all 
exactly  similar. 

The  East  Indies  possess 
several  species  of  Shrikes, 
which  appear  to  agree  closely 
in  all  their  habits  with  our 
British  species.  The  Aus-  I 
tralian  species  belong  to  three  | 
particular  genera.  Of  these  j 
the  species  of  the  genus  Fal- 
cunculus  feed  principally  upon 
insects,  in  search  of  which  j 
they 
trees 
The 

Australian  species,  hops  about  upon  the  ground  more  than  most  species  of  tho  group-  j 


strip  the  bark  from  the 
with  their  strong  bills. 
Oreoica  cristate , another 


Fig.  227. — Head  of  Waxwing  [Bombycilla  garrula). 


TIXE  CHATTERERS — THE  DRONGO  SHRIKES. 


551 


. ft  is  remarkable  for  the  pec, .liar  character  of  its  voice,  which  commences  with  very 
ow  no  es,  sounding  as  though  the  bird  was  at  a considerable  distance,  and  then 
j pradually  increases  in  power  until  the  sounds  seem  to  come  from  immediately  over  the 
wad  ot  the  hearer,  the  bird  having  been  very  likely  all  the  time  perched  upon  a branch 
) nt“in  a *ow  ieet  h,m'  *,ut  30  motionless  that  its  discovery  is  almost  impossible 
, The  ‘Th*mnophili>i<e,  like  the  true  Shrikes,  are  principally  inhabitants  of  the  Eastern 
lennsphorc,  although  the  typical  genus,  Thamnophilus,  is  peculiar  to  America.  The 
, 'hamnophilin®  live  amongst  bushes,  where  they  feed  principally  upon  small  insects. 

heir  note,  according  to  D’Azara,  is  merely  a repetition  of  the  syllable  tu ; and  it  is 
j aly  heard  during  the  breeding  season. 

The  second  family  is  that  of  the  Ampelidie,  or  Chatterers,  in  which  the  bill  is  rather 
l.ort,  broad  and  more  or  less  depressed  at  the  base,  presenting  a distinctly  trian- 
: , ular  form  when  viewed  from  above.  The  ridge  of  the  upper  mandible  is  curved,  and 
le  notches  at  the  tip  are  distinct,  though  small.  The  wings  are  long  and  rounded; 

1 ie  t!ul  usuall7  short;  the  tarsi  short  and  slender;  the  toes  of  moderate  length;  and 
le  claws  curved,  grooved,  and  acute  (Fig.  228). 

The  Ampelidse  are  for  the  most  part  inhabitants  of  the  warmer  parts  of  the  world. 
:hey  feed  on  fruits  and  insects,  and  many 
j ' them  are  exceedingly  beautiful  in  their 
ii  .urn age.  They  may  be  divided  into  six 

; ib-families,  of  which  the  Dicrurince,  or 
i^rongo  Shrikes,  make  the  nearest  approach 
' the  Laniidae.  These  birds  have  the  ridge 
the  upper  mandible  keeled,  the  nostrils 
; ncealed  by  short  plumes,  the  gape  fur- 
shed  with  strong  bristles,  and  the  tarsi 
d toes  short  and  strongly  scutellated. 

1 ie  wings  are  long,  with  the  fourth  and 


ft  th  quills  longest,  and  the  tail  is.  also  long  Fiff-228.— Foot  of  Wax  wing  (Ampelis  gtunda). 
Ud  usually  forked  at  the  extremity.  Tho  Dicrurinoe  arc  only  found  in  the  Eastern 
, emisphere,  and  they  are  particularly  abundant  in  the  East  Indies  and  the  Islands  of 
xb  Asiatic  Archipelago.  Many  of  them  are  exceedingly  beautiful  birds,  their  average 
i :e  is  about  that  of  a Thrush  or  Blackbird,  and  they  appear  to  migrate  from  one  .part 
t the  country  to  another  with  the  monsoon. 

The  commonest  of  the  Indian  species,  tho  Dicruvus  tnacrocercus,  has  received  the 
- me  Crow,  from  its  habit  of  persecuting  the  Crows,  ■which  it  follows  with  tho- 

* latest  perseverance  and  clamour,  pouncing  down  upon  them  every  now  and  then,  hut 
f parenily  seldom  striking  them.  The  principal  food  of  this  and  most  of  the  species 
e Mists  of  insects,  especially  Grasshoppers,  for  which  they  watch  from  some  elevated 
:ch,  and  on  perceiving  one  immediately  dart  down  upon  it.  For  this  purpose  they 
x : unfrequently  establish  themselves  on  the  hacks  of  cattle,  sheep  and  goats,  whilst 
f ;3e  animal3  arc  grazing.  They  fly  with  great  rapidity,  and  often  capture  insects  on 
f ? ving.  Some  of  the  species,  like  the  European  Shrikes,  appear  only  to  have  a 
. rsh,  screaming  note,  but  others  are  said  to  bo  charming  songsters ; and  one  species, 

: Licrunu  paradiseui,  has  received  the  Hindoo  name  of  “ ILuzar  Dustan,"  or  “ bird 
l:  a thousand  tales,”  from  a belief  that  it  is  able  to  imitate  the  song  of  all  other  birds, 
The  Dicrurinm  live  in  the  jungles  and  build  their  nests,  which  are  composed  of 
4 us,  twigs,  moss,  and  lichen,  in  the  forks  of  trees.  Their  architectural  powers  appear’ 
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to  be  very  variable,  aa  the  nests  of  some  of  the  species  arc  described  as  carelessly  put 
together,  whilst  others  are  said  to  be  very  neat.  The  eggs  are  from  three  to  five  in 
number,  of  a white  or  whitish  colour,  usually  spotted  with  reddish-brown. 

A second  sub-family  is  that  of  the  Campephagince , or  Caterpillar-eaters,  whioh,  hie 
the  Dicrurinse,  are  almost  exclusively  confined  to  the  warmer  parts  of  the  Old  World, 
only  the  single  genus  Ptilonogonus,  being  found  in  America.  These  birds  have  the 
bill  short  and  depressed  at  the  base,  with  the  ridge  of  the  upper  mandible  slightly 
curved,  and  the  gape  furnished  with  only  a few  short  bristles.  The  nostrils  are  placed 
at  the  base  of  the  bill,  and  exposed  ; the  wings  have  the  third,  fourth,  and  fifth  quills 
longest,  and  the  tail  is  long  and  rounded ; the  tarsi  and  toes  are  short,  the  lateral  toes 
unequal,  and  the  claws  much  curved. 

The  Campephaginae  live  principally  in  woods  and  forests  ; but  some  of  the  species 
are  also  found  about  hedges  and  gardens.  They  are  seen  either  singly  or  in  6mall  flocks, 
hopping  about  upon  the  trees,  and  prying  most  inquisitively  into  every  part  of  the 
foliage,  in  search  of  their  food,  which  consists  almost  entirely  of  soft  insects,  and 
especially  of  caterpillars.  They  also  pick  up  ants  and  beetles,  and  in  pursuit  of  these 
are  not  unfrequently  seen  upon  the  ground,  and  fruits  and  berries  are  said  to  form 
part  of  the  diet  of  some  of  the  species.  The  nest  is  built  high  up  in  trees ; it  is  of 
small  size,  and  composed  of  lichens,  roots,  and  thin  stalks.  The  eggs  are  few  in 
number,  sometimes  only  two,  of  a pale  colour,  with  brown  streaks. 

The  third  group  is  the  sub-family  of  the  Gymnoderincc,  or  Fruit  Crows,  consisting 
of  some  remarkable  birds,  which  have  been  arranged  by  different  authors  amongst  the 
Chatterers  and  the  Crows.  They  have  a stout,  straight,  depressed  bill,  with  the  ridge 
of  the  upper  mandible  curved,  and  its  tip  notched.  The  nostrils  are  placed  in  mem- 
branous grooves  on  each  side  of  the  bill.  The  wings  are  long  and  pointed  ; the  tail  oi 
moderate  length,  and  rounded ; the  tarsi  are  long,  the  outer  toe  nearly  as  long  as  the 
middle  one,  and  the  claws  long,  curved,  and  acute.  f! 

The  birds  arranged  in  this  group  are  peculiar  to  South  America.  They  are  of 
considerable  size,  some  of  the  larger  species  being  equal,  in  this  respect,  to  our  European 
Crows;  they  appear  to  be  strictly  arboreal  in  their  habits,  feeding  principally  upon  fruits, 
but  also  occasionally  upon  insects.  Some  of  the  species  are  distinguished  by  having 
the  face  or  part  of  the  neck  bare  of  feathers  ( Gymnocephalns , Gynmoderus ),  whilst,  on 
the  other  hand,  one  of  the  most  remarkable  species  has  the  head  adorned  with  a 
beautiful  crest.  This  is  the  Cephalopterus  omatus  or  Umbrella  Bird,  a native  of  Brazil, 
of  about  the  size  of  the  common  Crow,  and  entirely  of  a beautiful  glossy  black  colour, 
adorned  with  bluish  metallic  tints.  “ The  crest,”  says  Mr.  Wallace,  who  had  a good 
opportunity  of  observing  the  bird  in  its  native  country,  “ is  perhaps  the  most  fully- 
developed  and  beautiful  of  any  bird  known.  It  is  composed  of  long  slender  feathers, 
rising  from  a contractile  skin  on  the  top  of  the  head.  The  shafts  are  white,  and  the 
plume  glossy  blue,  hair-like,  and  curved  outward  at  the  tip.  When  the  crest  is  laid 
back,  the  shafts  form  a compact  white  mass,  sloping  up  from  the  top  of  the  head,  and 
surmounted  by  the  dense  hairy  plumes.  Even  in  this  position,  it  is  not  an  inelegant 
crest ; but  it  is  when  it  is  fully  opened  that  its  peculiar  character  is  developed.  The 
shafts  then  radiate  on  all  sides  from  the  top  of  the  head,  reaching  in  front  beyond  and 
below  the  top  of  the  beak,  which  is  completely  hid  from  view.  The  top  then  forms  a 
perfect  slightly  elongated  dome,  of  a beautiful  shining  blue  colour,  having  a point  of 
divergence  rather  behind  the  centre,  like  that  in  the  human  head.  The  length  of  this 
dome,  from  front  to  back,  is  about  five  inches,  the  breadth  four,  to  four  and  a-half 
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inches;”  and  it  is  from  this  elegant  appendage  that  the  name  of  Umbrella-bird  has 

been  derived. 

This  bird  has  another  singular  appendage,  which  is  thus  described  by  Mr.  Wallace. 
, “ This  is  a long  cylindrical  plume  of  feathers  depending  from  the  middle  of  the  neck 
and  either  carried  close  to  the  breast,  or  puffed  out  and  hanging  down  in  front.  The 
j!  feathers  lap  over  each  other,  scale-like,  and  are  bordered  with  fine  metallic  blue  On 
f examining  the  structure  of  this  plume,  it  is  found  not  to  be  composed  of  feathers  only 
P ?n>wing  from  tlie  ncck,  as  seems  to  have  been  hitherto  supposed.  The  skin  of  the  neck  is 
very  loose;  looser  and  larger,  in  fact,  than  any  bird  I know  of.  From  the  lower  part 
^rows  a cylindrical  fleshy  process,  about  as  thick  as  a goose-quill,  and  an  inch  and 
-half  long  From  this  grow  the  feathers  to  the  very  point,  thus  producing  the 
beautiful  cylindrical  plume  quite  detached  from  the  breast,  and  forming  an  ornament 
is  unique  and  elegant  as  the  crest  itself.” 

The  Umbrella-bird  inhabits  the  islands  of  the  great  South  American  rivers,  and  is 
KAid  never  to  occur  on  the  main  land.  Its  food  consists  principally  of  fruits,  and  it 
; gects  the  stones  of  stone-fruits  by  the  mouth.  Its  note  is  very  loud  and  deep  • and 
vom  this  circumstance  the  natives  of  the  regions  of  the  Eio  Negro  give  it  the  name  of 
t 1 Ueramimbe,  or  the  Piper-bird. 

t Another  remarkable  species  is  the  Arapunga,  or  Bell-bird  of  Guiana  (. Arapunga 
H0a),  a bird  about  twelve  inches  in  length,  and  of  a pure  white  colour.  It  is  distin- 
< mushed  by  a singular  fleshy  cylindrical  appendage,  often  furnished  with  a few  small 
U gathers,  which  rises  from  the  base  of  the  bill;  and  its  voice  is  exceedingly  peculiar, 

| exactly  resembling  the  tolling  of  a bell.  According  to  Waterton  it  may  be  heard  at  a 
distance  of  nearly  three  miles,  and  it  is  almost  the  only  bird  that  produces  any  sound 

F urinS  the  keat  of  tlie  da7>  when  most  of  the  feathered  inhabitants  of  those  tropical 
forests  are  hushed  in  silence. 

The  Ampelma , or  True  Chatterers,  have  the  gape  very  wide,  extending  in  many 
distances  nearly  to  the  eyes,  but  destitute  of  bristles  ; the  bill  is  broad  at  the  base,  and 
impressed  towards  the  tip,  which  is  distinctly  notched  ; and  the  nostrils  are  placed  at 
h le  base,  usually  of  an  oval  form,  and  more  or  less  exposed.  The  wings  are  rather 
: mg,  broad,  and  pointed,  with  the  second,  third,  and  fourth  quill-feathers  the  longest ; 
hie  tail  is  short  and  even  at  the  end ; the  tarsi  are  short,  and  the  toes  rather  elongated, 
Trith  curved,  compressed,  and  acute  claws. 

These  birds  are  found  in  both  hemispheres,  mostly  in  the  warmer  parts ; but  the 
e enus  Ampelis  oc- 
t:  ira  in  the  cold 
orthera  regions 
f : both  conti- 

<"  mtg.  Of  these 

ir'rds,  which  are 
' mmonly  known 
‘ i Wax  wings  from 
ie  curious  ap- 
h jndages  at  the  ex- 
!‘r ’entities  of  some 
>'  f the  secondary 
! ' id  tertiary  quills, 

! hich  resemble 
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small  pieces  of  red  sealing-wax  (Fig.  229)  ; one  species,  the  Common  Waxwing,  0r 
Bohemian  Chatterer  ( Ampelis  garrula,  Fig.  227),  is  found  in  the  extreme  northern 
parts  of  both  hemispheres ; it  migrates  southward  in  very  cold  weather,  appears  in 
most  parts  of  the  European  continent,  and  is  an  irregular  visitor  to  our  islands.  It  is 
a handsome  bird,  about  eight  inches  long,  of  a general  grayish  colour,  with  a large  | 
patch  on  the  throat  and  a band  on  tho  head  black.  The  crest  on  the  crown  of  the 
head  and  the  lower  tail-coverts  arc  brownish-orange  ; the  primary  wing-coverts  are 
tipped  with  white ; the  primary  and  secondary  quill-feathers  are  black,  tipped  with 
yellow,  as  are  also  the  quills  of  the  tail ; and  tho  tertiaries  are  brownish-purple,  tipped 
with  white.  Four  of  the  secondaries,  and  from  one  to  four  of  the  tertials  (according 
to  the  age  of  the  bird),  are  terminated  by  the  peculiar  appendages  above  alluded  to. 
These  are  small  horny  expansions  of  the  shaft  of  the  feathers,  resembling,  both  in  | 
colour  and  texture,  red  sealing-wax. 

The  name  of  Bohemian  Chatterer,  commonly  applied  to  this  bird,  appears  to  be 
peculiarly  inappropriate,  as  the  bird  is  by  no  means  more  abundant  in  Bohemia  than 
in  Britain,  and  its  actual  home  and  breeding  place  appears  to  be  within  the  Arctic 
circle.  It  is  a winter  visitor  to  these  Islands,  in  the  northern  part  of  which  it  occurs 
far  more  frequently  than  in  the  south.  In  this  country  it  feeds  upon  the  berries  pf-  j 
the  mountain  ash,  hawthorn,  and  ivy,  which  are  all  to  be  found  abundantly  during 
the  winter  upon  the  plants  producing  them  ; in  the  high  northern  latitudes  of  | 
America,  according  to  Sir  John  Richardson,  it  eats  the  berries  of  the  juniper.  The. 
Wax  wings  also  occasionally  feed  upon  insects,  which  they  capture  on  the  wing  in  | 
the  same  manner  as  the  Flycatchers. 

Another  nearly  allied  species  is  found  in  North  America,  -where  it  is  called  the 
Cedar  Bird  ( Ampelis  carolinemis).  It  is  considerably  smaller  than  the  European 
species,  and  appears  to  be  almost  stationary,  only  migrating  from  one  part  of  the 
country  to  another  in  search  of  particular  kinds  of  food.  It  is  found  in  all  parts  | 
of  North  America,  from  Canada  to  Mexico,  and  feeds  upon  different  kinds  of  berries,  i 
especially  those  of  the  red  cedar,  of  which  it  is  excessively  fond.  It  is  also  exceed-, 
ingly  partial  to  cherries.  These  birds  breed  in  June,  sometimes  building  in  the 
cedars,  but  more  commonly  in  orchards.  The  nest  is  composed  of  grass,  and  the  eggs, 
which  are  three  or  four  in  number,  are  of  a dingy  bluish  white  colour,  variously  ! 
spotted  with  black.  When  berries  are  abundant,  as  in  the  autumn  and  the  beginning  j 
of  summer,  the  birds  become  very  fat,  and  are  then  in  considerable  esteem  for  the  table. 

These  are  the  only  members  of  the  group  which  possess  the  sealing-wax-like, 
ornaments  on  the  wings ; but  many  of  the  other  species  are  remarkable  for  the 
brilliancy  of  their  plumage.  Amongst  the  most  beautiful  are  the  species  of  the 
genus  Cotinga,  of  which  several  are  found  in  South  America. 

In  the  sub-family  of  the  Piprincc,  or  Manakins,  the  bill  is  rather  short,  compressed, 
very  broad  at  the  base,  with  the  ridge  of  the  upper  mandible  curved,  and  the  tip 
somewhat  hooiced  ; the  nostrils  more  or  less  concealed  by  the  frontal  plumes  ; the  tail 
is  short,  and  even  at  the  end  ; the  tarsi  long,  and  the  outer  toe  is  united  to  the  middle 
one  at  least  as  far  as  the  second  joint  of  the  latter. 

This  group  is  composed  of  numerous  beautiful  birds,  mostly  of  small  size,  of  which 
the  majority  inhabit  the  tropical  regions  of  the  American  continent,  only  a single 
species  being  found  elsewhere.  They  live  in  small  flocks,  in  the  hot  moist  forests 
which  spread  over  those  tropical  countries,  and  feed  upon  insects  and  fruits.  They 
are  exceedingly  active  in  their  movements. 
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The  only  species  found  out  of  America  is  the  Calyptomeua  viridis,  a native  of 
Singuporo  and  Sumatra,  where  it  lives  in  the  huurt  of  the  forests,  perching  on  the 
highest  branches  of  the  trees  ; as  its  colour  is  nearly  the  same  as  that  of  the  leaves,  it 
is  by  no  means  easily  procured.  This  bird  is  supposed  to  feed  entirely  on  vegetable 
substances,  as  nothing  else  has  been  found  in  its  stomach. 

Of  the  American  species,  some  aro  black,  with  orange  or  red  heads,  whilst  others 
are  adorned  with  the  most  varied  colours ; but  the  head  is  usually  of  a different  colour 
: from  the  rest  of  the  plumage.  The  largest  and  most  rcmarkablo  species  is  the  Cock  of 
: ;he  Rock  ( Rupicola  aurantia),  a bird  about  the  size  of  a pigeon,  and  of  a fine  orange 
»lour,  with  the  quills  of  the  wings  and  tail  blackish.  This  bird  is  distinguished  by 
he  presence  of  a singular  crest  of  feathers  arranged  in  two  planes,  rising  from  the 
,ides  of  the  head  so  as  to  meet  in  the  middle,  forming  a semicircular  wedge-like 
.ornament,  which  projects  in  front  over  the  bill.  The  upper  tail-coverts  are  also 
. -emarkably  elongated,  curved,  and  decomposed,  so  as  to  form  an  elegant  tuft  upon  the 
•ump.  This  bird  is  found  in  Guiana,  where  it  frequents  the  rocky  shores  of  the 
.treams ; and  to  adapt  it  for  this  mode  of  life,  its  legs  and  feet  are  rather  stout,  and  in 
cs  general  appearance  and  habits  bears  some  resemblance  to  the  Gallinaceous  birds ; 
lence  the  name  of  Cock  of  the  Rock,  by  which  it  is  commonly  known.  It  forms  a 
.-.  test  of  fragments  of  wood  and  dry  grass  in  the  holes  of  the  rocks,  and  lays  two  white 
[eggs,  about  the  size  of  those  of  a Pigeon.  Its  numbers  appear  to  bo  diminishing,  as 
he  colonists  and  Indians  sell  the  skin  at  a good  price.  A second  species,  Rupicola 
* eruviana , has  been  brought  from  Peru. 

The  Pachycephalina;,  or  Thick-heads,  are  very  closely  allied  to  the  Manakins,  but 
differ  from  these  in  the  structure  of  the  feet,  the  outer  toe  being  only  united  to  the 
i r liddle  one  at  the  base.  They  are  found  in  both  hemispheres,  but  appear  to  be  most 
u bundant  in  Australia  and  Polynesia.  They  inhabit  the  woods  and  forests,  and  feed 
•n  fruits,  seeds,  buds,  and  insects.  Like  the  Manakins,  they  are  generally  of  very 
mall  size,  and  often  adorned  with  beautiful  colours. 

The  species  of  the  typical  genus,  Pachycephala , occur  in  Australia,  New  Guinea', 

. nd  the  South  Sea  Islands.  They  build  their  nests  amongst  the  branches  of  trees, 
i .Mining  it  of  small  twigs  and  fibrous  roots.  The  Eopsaltaria  australis , which  is  also 
a Australian  species,  is  known  to  the  colonists  of  New  South  Wales  as  the  Yellow 
l ‘.obin.  Its  nest  is  also  built  amongst  the  branches,  and  formed  of  strips  of  bark, 
i iixed  with  fibrous  roots,  held  together  by  cobwebs,  and  ornamented  externally  with 
't  ieces  of  lichen.  The  species  of  the  genus  Pardalotus,  which  is  peculiar  to  Australia 
:id  Yan  Diemen’s  Land,  generally  build  in  holes  of  trees;  and  one  of  them  (the 
ardalotus  punctatus)  is  said  to  excavate  a horizontal  passage  of  two  or  three  feet  in 
■ ngth  in  the  trunk  of  a tree,  and  at  the  end  of  this  to  form  a chamber,  in  which  the  ! 
L est,  which  is  composed  of  strips  of  bark  from  the  gum-trees  (Eucalypti),  is  built. 

• nother  species  of  this  genus,  however,  the  Pardalotus  affinis,  builds  a dome-shaped 
ist,  with  a small  entrance-hole ; it  is  composed  of  grasses  and  lined  with  feathers. 
;his  little  bird  is  exceedingly  abundant  in  Van  Diemen’s  Land,  where  it  not  only 
equents  the  gum-trees  in  the  country,  but  even  approaches  the  habitations  of  man, 
r -eeping  about  the  trees  in  gardens  and  shrubberies,  and  inspecting  every  leaf  in  search 
l f insects. 

Several  species  of  this  group,  belonging  to  the  genus  Leiothrix , are  found  abun- 
mtly  in  India,  especially  in  the  more  northern  districts.  They  feed  principally  on 
i isects  in  all  their  stages;  and  in  search  of  these  make  such  a diligent  inspection  of 
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Fig.  230. — Head  of  the  Spotted  Flycatcher 
(Muscicapa  griseola), 


the  opening  buds  of  the  trees,  that,  according  to  Mr.  Hodgson,  they  might  be  denomi- 
nated “ Bud-hunterB.”  They  also  eat  berries  and  seeds.  Their  nests  are  usually 
built  in  small  bushes,  and  composed  of  grass  and  hair ; the  eggs  are  said  to  be  “ black 
spotted  with  yellow.” 

In  the  interesting  family  of  the  Flycatchers,  or  Museieapidce,  which  closely  resemble 

the  Shrikes  in  their  general  habits,  the  bill 
is  generally  straight,  broad  and  depressed 
at  the  base,  with  the  gape  wide,  and  fur- 
nished with  long  stout  bristles  springing 
from  the  base  of  the  upper  mandible.  The 
wings  and  tail  are  long,  and  the  legs  short 
and  weak,  with  the  toes  more  or  less  elon- 
gated. The  Flycatchers  are  small  birds, 
none  of  them  equalling  our  common  Jack- 
daw in  size.  They  feed  for  the  most  part 
upon  insects,  which  they  take  upon  the 
wing,  establishing  themselves  in  some  elevated  position,  from  which  they  dart  off  after 
their  prey,  and  returning  again  to  their  post  to  swallow 
it.  The  larger  species,  however,  like  the  Shrikes,  are  not 
content  with  such  small  game,  but  make  war  upon  the 
smaller  vertebrate  animals. 

Of  the  five  sub-families  into  which  this  group  is 
divided,  the  first  is  that  of  the  Greenlets  (Vireonina),  a 
group  of  small  American  birds,  of  which  the  general 
plumage  is  usually  more  or  less  tinted  with  green  or 
olive.  They  have  a short  straight  bill,  and  the  bristles 
of  the  gape  are  short  and  weak ; the  wings  are  long  and 
pointed,  and  the  toes  of  moderate  size,  the  lateral  ones 
being  about  equal,  and  both  more  or  less  united  to  the 
middle  one  at  the  base. 

These  birds  are  all  of  small  size,  the  largest  being  not 
more  than  seven  inches  in  length.  They  migrate  from 
the  tropical  regions  of  America,  Brazil,  Guiana,  and  the 
West  Indian  Islands,  to  the  United  States,  arriving  in  the 
latter  country  about  the  month  of  May,  breeding  there 
in  the  summer,  and  returning  southwards  in  August  and 
September.  Some  of  them  have  an  exceedingly  sweet 
warbling  note,  whilst  the  song  of  others  appears  to  have 
little  merit.  One  of  them,  the  Red-eyed  Flycatcher 
( Vireo  olivaceus ),  is  well  known  in  Jamaica  by  the  name  of  “Whip-Tom-Kelly,”  from 
a supposed  resemblance  of  its  notes  to  these  words  ; and  Wilson  says,  that  “ on  atten- 
tively listening  for  some  time  to  this  bird,  in  his  full  ardour  of  song,  it  requires  but 
little  of  imagination  to  fancy  that  you  hear  it  pronounce  these  words,  ‘ Tom-Kelly, 
whip-Tom-Kelly !’  very  distinctly.”  Mr.  Gosse,  however,  is  of  a different  opinion, 
and  states  that  its  notes  bear  a very  close  resemblance  to  the  syllables  “ John-to- 
whit,”  pronounced  with  an  emphasis  on  the  last  syllable. 

The  Yireoninae  feed  almost  entirely  upon  insects,  some  apparently  preferring  beetles 
and  other  hard-skinned  species,  whilst  others  principally  devour  the  small  insects 


Fig.  231. — Head  and  Foot  of  the 
Spotted  Fly-catchcr 
[iluacicapa  griseola). 
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jrhich  they  take  on  the  wing,  and  others,  again,  appear  to  have  a predilection  for 
■aterpillars,  for  which  they  search  the  leaves  of  the  trees.  They  also  occasionally 
•at  berries. 

They  build  their  nests  sometimes  in  trees,  sometimes  in  thick  hushes,  forming  them 
>f  dry  leaves,  grass,  fibrous  roots,  moss,  and  lichens  ; but  the  materials  vary  somewhat 
n the  different  species,  one  of  them,  the  "White-eyed  Flycatcher  ( Vireo  noveboracensis), 
>eing  noted  for  always  introducing  fragments  of  paper  into  the  construction  of  its 
iest,  and  these,  according  to  Wilson,  are  so  constantly  pieces  of  newspapers,  that 
(Mome  of  his  friends  proposed  to  call  the  bird  the  politician. 

The  Red-eyed  Flycatcher  ( Vireo  olivaceus ),  to  which  we  have  already  referred, 

, -uilds  a neat  pensile  nest,  which  is  generally  suspended  between  two  twigs  of  some 
mall  tree  or  bush,  rarely  at  a greater  height  than  four  or  five  feet  from  the  ground, 
n addition  to  the  materials  already  enumerated,  this  nest  usually  includes  pieces  of 
lornefs  nests,  flax,  and  pieces  of  paper,  and  the  whole  is  glued  together,  according  to 
'Wilson,  with  the  silk  of  caterpillars  and  the  saliva  of  the  bird.  These  nests  are  very 
Lurable,  and  Wilson  mentions  his  having  found  a nest  of  the  Yellow  bird  ( Carduelis 

■ ri3tis)y  built  in  the  last  year’s  nest  of  the  Red-eyed  Flycatcher.  The  mice,  also,  fre- 
quently take  possession  of  them  after  their  owners  have  taken  their  departure.  The 
*V"hite-eyed  Flycatcher  (FtVeo  noveboracensis),  also  makes  a pendulous  nest.  Most  of 
these  birds  produce  two  broods  of  young  in  the  course  of  the  season,  each  laying 

■ onsisting  of  four  or  five  eggs  ; these  arc  of  a white  colour,  more  or  less  spotted  with 
rrown.  or  black.  Their  nests  are  often  selected  by  the  Cowpen  bird  ( Molothrus  pecoris, 
:.age  264)  for  the  reception  of  its  eggs. 

In  general,  when  the  birds  of  this  sub-family  have  established  themselves  in  some 
uitable  situation,  they  exhibit  great  jealousy  of  any  intruder  upon  their  domain;  and 
, )me  of  them  vituperate  any  passer-by  in  a most  extraordinary  fashion.  One  of  the 
r lost  remarkable  in  this  respect  is  the  Yellow-breasted  Chat  of  Wilson  {Icteria  viridig ), 
(if  which  that  author  gives  the  following  curious  account.  He  says,  they  commence 
• scolding  every  passenger  as  soon  as  they  come  within  view,  in  a great  variety  of 
udd  and  uncouth  monosyllables,  which  it  is  difficult  to  describe,  but  which  may  be 
- ?adily  imitated,  so  as  to  deceive  the  bird  himself,  and  draw  him  after  you  for  half  a 
uarter  of  a mile  at  a time,  as  I have  sometimes  amused  myself  in  doing,  and  fre- 
quently without  once  seeing  him.  On  these  occasions,  hi3  responses  are  constant  and 
sipid,  strongly  expressive  of  anger  and  anxiety;  and  while  the  bird  itself  remains 
unseen,  the  voice  shifts  from  place  to  place,  among  the  bushes,  as  if  it  proceeded  from 
spirit.  First  is  heard  a repetition  of  short  notes,  resembling  the  whistling  of  the 
r.ings  of  a duck  or  teal,  beginning  loud  and  rapid,  and  falling  lower  and  lower,  till 
i iey  end  in  detachea  notes ; then  a succession  of  others,  something  like  the  barking  of 
0 oung  puppies,  is  followed  by  a variety  of  hollow,  guttural  sounds,  each  eight  or  ten 
ibmes  repeated,  more  like  those  proceeding  from  the  throat  of  a quadruped  than  that  of 
bird  ; which  are  succeeded  by  others  not  unlike  the  mewing  of  a cat,  but  considerably 
[coarser.  All  these  are  uttered  with  great  vehemence,  in  such  different  keys,  and  with 
u ich  peculiar  modulations  of  voice,  as  sometimes  to  seem  at  a considerable  distance, 
r.  id  instantly  as  if  just  beside  you ; now  on  this  hand,  now  on  that ; so  that  from 
: lese  manoeuvres  of  ventriloquism,  you  are  utterly  at  a loss  to  ascertain  from  what 
» articular  spot  or  quarter  they  proceed.”  The  bird  that  makes  all  this  fuss,  although 
E ie  of  the  largest  in  the  group,  is  only  about  seven  inches  in  length. 

The  second  sub-family  which  includes  a great  number  of  species,  is  that  of  tho 
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Mutcicapince , or  True  FI /catchers.  In  the  form  of  the  bill  they  closely  resemble  the 
Vireoninm ; but  this  organ  is  rather  longer,  and  has  the  ridge  slightly  flattened  at 
first,  but  curved  towards  the  tip.  The  gape  is  furnished  with  bristles ; the  wings  are 
long  and  pointed,  and  the  toc3  are  short,  the  outer  lateral  toe  being  longer  than  the 
inner  one. 

These  birds,  which  exhibit  the  characteristic  habits  of  the  family  in  their  greatest 
perfection,  are  pretty  generally  distributed  over  both  hemispheres,  but  more  especially 
in  the  tropical  regions.  The  species  which  occur  in  Europe  and  the  temperate  and 
colder  regions  in  general,  are  summer  birds  of  passage ; the  European  species  arrive  in 
April  and  May,  and  leave  again  for  their  southern  winter  quarters  about  the  month 
of  October. 

Only  two  species  occur  in  Britain.  The  most  abundant  of  these  is  the  Spotted  Fly. 
catcher  (Muscicapa  griseola,  Fig.  231),  a small  bird  about  six  inches  in  length, 
of  a brownish  tint  above,  with  a few  dark  spots  on  the  top  of  the  head  ; beneath  dull 
white,  with  brown  streaks  on  the  throat  and  breast.  This  bird  arrives  in  England  very  ; 
regularly  in  the  month  of  May,  and  commences  building  its  nest  immediately  on  its 
arrival.  For  this  purpose  it  often  selects  most  singular  situations — a pair  have  been 
known  to  build  on  the  head  of  a garden  rake,  which  had  been  accidentally  left  standing 
near  a cottage ; another  pair  built  in  a bird  cage ; but  the  most  curious  instance  of 
caprice  in  this  matter  are  those  of  two  pairs  of  these  birds  which  selected  street  lamp- 
posts  for  the  purpose  of  nidification.  One  of  these  is  recorded  by  Atkinson  a3  having 
occurred  in  Leeds;  the  nest  was  built  on  the  angle  of  a lamp-po3t,  and  the  parents 
succeeded  in  rearing  their  youug.  In  the  other  instance,  which  is  referred  to  by  Mr. 
Jesse,  the  nest  was  made  in  the  ornamental  crown  on  the  top  of  one  of  the  lamps  in 
Portland  Place ; it  contained  five  eggs,  which  had  been  sat  upon;  and  Mr.  Yarrell 
states  that  he  saw  the  nest  in  its  curious  receptacle  at  the  Office  of  Woods  and  Forests. 

In  general,  the  nest  is  placed  in  a hole  in  a wall,  in  a faggot  stack,  or  an  out- 
building, but  the  branches  of  trees  trained  against  a wall  are  sometimes  selected  for 
its  reception.  The  nest  is  cup-shaped,  and  generally  composed  of  moss  lined  with  fine 
grass,  and  sometimes  feathers  and  horse-hair  ; it  is  beautifully  made,  and  the  female 
is  supposed  to  be  the  architect.  The  eggs  arc  four  or  five  in  number,  of  a bluish-white 
colour,  spotted  with  red. 

These  birds  appear  to  feed  entirely  upon  insects,  which  they  capture  on  the  wing,  and 
when  on  the  look  out  for  food,  may  be  seen  standing  upon  the  top  of  a post,  or  the  top 
rail  of  a fence,  from  which  they  dart  off  the  moment  they  perceive  an  insect  within 
their  reach,  and  usually  return  nearly  to  the  same  spot  to  look  out  for  fresh  prey. 
They  are  very  common  in  gardens  and  orchards,  and  from  their  being  often  seen  in 
such  situations  at  the  season  when  cherries  and  raspberries  are  ripe,  they  have  been 
accused  of  eating  these  fruits  ; but  Mr.  Yarrell  states  that  the  stomachs  of  Flycatchers 
killed  under  these  circumstances  have  been  found  to  contain  no  remains  of  fruit,  so 
that  it  is  more  probable  that  they  only  resort  to  the  neighbourhood  of  the  trees  for  the 
sake  of  the  insects  which  are  attracted  there  by  the  ripe  fruit.  The  Spotted  Flycatcher 
is  found  on  the  Continent  of  Europe  as  far  north  as  Norway  and  Sweden,  and  it  also 
occurs  in  Africa,  even  as  far  south  as  the  Cape  of  Good  Hope. 

The  other  British  species  is  the  Pied  Flycatcher  ( Muscicapa  atricapilla,  Fig.  232), 
which  visits  this  country  in  April  and  leaves  it  again  for  the  south  in  September.  It 
is  far  less  abundant  than  the  preceding  species,  and  only  occurs  plentifully  in  par- 
ticular localities,  especially  in  the  neighbourhood  of  the  lakes  of  Cumberland  and  West- 
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oiorvland.  In  its  general  habits  it  closely  resembles  the  Spotted  Flycatcher,  but  it 
Duilds  its  nest  in  the  holes  of  trees  and  sometimes  lays  as  many  as  eight  eggs.  It 
s also  said  to  have  a pleasing  song,  whilst 
Jjo  other  British  species  is  only  able  to 
produce  a chirping  note.  The  Pied  Fly- 
jatcher  occurs  in  most  parts  of  Europe,  but 
l.  3 particularly  abundant  in  the  countries 


jordering  on  the  Mediterranean. 

Several  species  of  this  group  also  occur 
a North  America.  They  resemble  their 
..  European  relatives  in  their  habits,  and  like 
hese  are  summer  birds  of  passage.  Some  of  Fig.  232.—  Head  of  tlic  Pied  Flycatcher  (Musci- 
: hem  are  said  to  feed  occasionally  upon  berries.  ca/>u  atricaJ,illa^ 

One  of  the  most  elegant  and  singular  of  the  exotic  species  is  the  Paradise  Fly- 
atcher  ( Tchitrea  Paradtsi),  which  is  generally  distributed  over  the  continent  of  India, 
iving  principally  in  the  dense  bamboo  jungles.  It  is  remarkable  for  the  great  length 
i the  tail,  which  is  considerably  more  than  twice  as  long  as  the  body  ; the  latter 
aeasuring  only  about  six  inches  in  length,  whilst  the  tail  is  thirteen  or  fourteen  inches, 
i .’he  head  is  also  adorned  with  a crest.  Like  the  common  species  it  catches  its  insect 
x>d  in  the  air,  but  also  occasionally  picks  it  off  the  branches  of  the  trees,  and  Colonel 
• ykes  says  that  it  feeds  on  the  ground.  Some  nearly  allied  species  arc  found  in  India 
nd  Africa. 

Many  other  species  of  this  sub-family  are  found  in  India,  Australia,  and  Africa,  but 
hey  all  appear  to  be  very  similar  in  their  habits.  Some  seldom  or  never  take  their 
;•  ood  otherwise  than  on  the  wing,  whilst  others  pick  caterpillars  and  other  insects 
u"om  the  leaves  and  branches  of  the  trees,  and  some  even  settle  upon  the  ground  to 
. ipture  their  prey.  Some  of  the  species  have  merely  a chirping  or  chattering  note, 
k ’hilst  the  song  of  others  is  described  as  sweet  and  pleasing. 

Closely  allied  to  the  true  Flycatchers  are  the  Tityrince , or  Becards,  a small  group  of 
r.irds  peculiar  to  South  America  and  the  West  Indian  Islands.  These  birds  have  the 
. . ill  short,  broad  at  the  base,  and  suddenly  compressed  towards  the  tip  ; the  nostrils 
>c  landed  and  exposed ; the  wings  long  and  pointed,  and  the  tail  short.  The  tarsi  are 
1 1 iort,  covered  with  narrow  scales,  and  the  lateral  toes  are  nearly  equal  in  length.  The 
’ityrinae  are  small  birds,  which  closely  resemble  the  Flycatchers  in  their  habits, 
•.  jrching  on  an  elevated  place  to  look  out  for  insect  - which  they  take  on  the  wing 
c.  id  then  return  to  their  resting-place. 

The  Tyranniruz , or  Tyrant  Flycatchers,  are  also  very  closely  allied  to  the  Muscica- 
■u he,  from  which  in  fact  they  differ  principally  in  having  the  tip  of  the  bill  more 
rrongly  hooked.  The  bill  itself  is  larger  than  in  the  true  Flycatchers,  very  broad  at 
tuie  base  and  gradually  compressed  to  the  tip ; the  gape  is  usually  furnished  with  long 
r.istles,  and  the  nostrils  are  generally  of  small  size  and  concealed  by  the  frontal 
Lumes. 

These  birds  are  all  inhabitants  of  America,  and  principally  of  the  tropical  parts  oi 
i at  continent.  They  resemble  the  Shrikes  a good  deal  in  their  habits,  preying  not 
ily  upon  Insects,  but  also  upon  small  Vertebrate  animals,  including  even  Fishes, 
ley  also  feed  on  berries. 

Two  or  three  species  of  this  group  are  well  known  in  the  United  States  of  North 
•rmerica,  where,  however,  they  are  only  summer  visitors.  The  best  known  is  the  King- 
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bird,  or  Tyrant  Flycatcher  ( Tyr annus  intrepidus),a.  bird  about  eight  inches  in  length,  of 
a dark  slaty  ash  colour  above,  and  white  beneath  ; the  feathers  of  the  crown  of  the 
head  are  of  a brilliant  orange  colour,  and  capable  of  being  erected,  so  as  to  form  a sort 

of  crest,  which  has  been  compared  with 
a crown  or  diadem,  and  from  this,  and 
the  tyrannical  authority  which  the  bird 
exercises  over  all  its  neighbours  during 
the  breeding  season,  its  common  names 
of  King-bird  and  Tyrant  are  derived. 

The  King-birds  arrive  in  small  par- 
ties in  the  United  States  in  the  month 
of  April,  and  about  the  beginning  of 
May  they  pair,  and  begin  to  build  their 
nests.  The  nest  is  built  in  a tree,  fre- 
quently in  orchards ; it  is  composed 
externally  of  twigs,  and  similar  mate- 
rials, finely  woven  together  with  tow 
and  wool,  and  lined  with  fine  grass  and 
horse-hair.  The  birds  lay  five  egg3,  and 
generally  breed  twice  in  a season. 

At  their  first  arrival  in  the  United 
States,  they  are  particularly  quiet,  but 
with  the  commencement  of  the  breeding 
season,  a complete  change  comes  over 
the  spirit  of  the  male  bird.  “ At  that 
season,”  says  "Wilson,  who  has  given 
an  admirable  history  of  this  Flycatcher, 
“ his  extreme  affection  for  his  mate,  and 
for  his  nest  and  young,  makes  him  sus- 
picious of  every  bird  that  happens  to  pass  near  his  residence,  so  that  he  attacks, 
without  discrimination,  every  intruder.  In  the  months  of  May,  June,  and  part  of 
July,  his  life  is  one  continued  scene  of  broils  and  battles,  in  which,  however,  he 
generally  comes  off  conqueror.  Hawks  and  Crows,  the  Bald  Eagle,  and  the  Great 
Black  Eagle,  all  equally  dread  a rencounter  with  this  dauntless  little  champion,  who,  as 
soon  as  he  perceives  one  of  these  last  approaching,  launches  into  the  air  to  meet  him, 
mounts  to  a considerable  height  above  him,  and  darts  down  on  his  back,  sometimes- 
fixing  there,  to  the  great  annoyance  of  his  sovereign,  who,  if  no  convenient  retreat  or 
resting-place  be  near,  endeavours,  by  various  evolutions,  to  rid  himself  of  his  merciless- 
adversary.  But  the  King-bird  is  not  so  easily  dismounted.  He  teases  the  Eagle- 
incessantly,  sweeps  upon  him  from  right  to  left,  remounts,  that  he  may  descend  upon 
his  back  with  the  greater  violence,  all  the  while  keeping  up  a shrill  and  rapid  twitter- 
ing, and  continuing  the  attack  sometimes  for  more  than  a mile,  till  he  is  relieved  by 
some  other  of  his  tribe  equally  eager  for  the  contest.”  Occasionally  the  King-bird 
meets  with  his  match  in  the  Purple  Martin  (Progne  purpurea),  which,  from  his  great 
rapidity  of  flight  is  enabled,  with  impunity,  to  tease  his  quarrelsome  neighbour,  and 
even  sometimes  to  drive  him  to  seek  safety  in  flight.  The  Redheaded  Woodpecker, 
also,  has  been  seen  by  Wilson  amusing  himself  by  dodging  hi3  impetuous  assailant 
round  the  rail  of  a fence,  a proceeding  which  appeared  to  irritate  the  little  warrior 
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e no  doubt  of  the  truth  of  Wilson’s  statement,  that  for  any  damage’  he  does  to  the 
ees  he  compensates  fifty  fold  in  the  destruction  of  other  insects  which  would  have 


f yured  produce  of  far  greater  importance. 

Another  North  American  species  is  the  Crested  Tyrant  ( Tyrannus  crinitus , Fig  233) 
bnd  a little  larger  than  the  Kingbird,  of  a greenish  olive  colour  above,  and  sulphur- 
ellow  beneath,  with  the  throat  and  the  upper  part  of  the  breast  ash  colour  The 
r .athers  of  the  head  are  centred  with  dark  brown,  and  form  a sort  of  crest.  This  bird  " 
I' . most  of  its  habits  resembles  the  Kingbird,  but  it  is  destitute  of  the  courage  which 
r -ompts  the  latter  to  enter  into  such  unequal  contests.  It  generally  inhabits  the  1 
«oods,  and  builds  in  holes  of  trees.  The  nest  is  remarkable  for  the  materials  of  which 
| is  composed.  These  consist,  according  to  Wilson,  of  “hay,  feathers,  hogs’  bristles 
eces  of  cast  snakes’  skins,  and  dog’s  hair;”  and  he  adds,  “snakes’  skins  with  this 
rd  appear  to  be  an  indispensable  article,  for  I have  never  yet  found  one  of  his  nests 
I iithout  this  material  forming  part  of  it.” 

The  last  group  of  this  family  is  the  sub-family  of  the  Alectrurincc,  or  Alectrures, 

I which  the  bill  is  broad  and  depressed  at  the  base,  convex  towards  the  point,  which 
» more  or  less  hooked ; the  nostrils  are  rounded  and  exposed  ; the  tail  is  elongated, 

* m pressed,  and  capable  of  being  raised  in  a very  singular  manner,  which  has  caused 
) ; birds  to  be  compared  to  little  Cocks,  and  the  scientific  name  of  Alectrurus  applied 
r the  typical  genus  may,  perhaps,  be  translated  Cock-tail.  The  tarsi  are  slender,  and ' 
le  j toes  armed  with  long,  curved,  and  acute  claws. 

These  birds  are  peculiar  to  South  America,  and  in  their  general  habits  resemble 
f > ordinary  Flycatchers.  Many  of  them  perch  upon  trees  and  bushes,  and  thence 
Is  ih  off  into  the  air  in  pursuit  of  insects  on  the  wing  ; others  are  never  seen  in  the 
kghbourhood  of  woods,  but  appear  to  prefer  fields  in  the  vicinity  of  water,  where 
y rest  on  the  rushes  and  other  aquatic  plants.  It  is  in  the  male  only  that  the  great 
k elopment  of  the  tail  above  alluded  to  is  seen,  and  the  feathers  of  this  part  exhibit 
k eral  peculiarities  of  structure.  The  two  external  feathers  have  the  barbs  much 
r ader  on  one  side  than  on  the  other,  and  the  two  central  feathers,  which  are  the  most 
bmgated,  frequently  have  the  barbs  decomposed,  and  the  termination  of  the  shaft 
U ed.  They  are  small  birds,  the  typical  species  ( Alectrurus  tricolor),  being  only  about 
I i inches  in  length. 

The  Flycatchers  are  followed  by  the  great  family  of  the  Turdidas , or  Thrushes, 
ich  includes  many  of  the  most  esteemed  songsters  of  various  parts  of  the  world.  In 
l ■ se  birds  the  bill  is  usually  of  moderate  length,  rather  stout,  and  compressed  towards 
i end.  The  ridge  of  the  upper  mandible  is  keeled  and  slightly  convex ; its  tip  is 
‘ «cr  acute,  and  furnished  with  a small  notch  or  tooth  on  each  side.  At  the  base  of 
upper  mandible  on  each  side  of  the  gape  there  is  a row  of  bristles  (Fig.  237), 
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which,  however,  never  attain  ths  same  dimensions  as  in  the  preceding  family  ; and  m 
cases  are  so  small  as 


some 

to  escape  observation,  unless 
carefully  examined.  The  nos- 
trils are  situated  on  each 
side  of  the  base  of  the  bill, 
generally  oblong  in  form,  and 
partially  protected  by  a mem- 
branous scale.  The  wings 
(Fig.  *234)  are  tolerably  long, 
broad,  and  cither  rounded  or 
pointed  at  the  end,  with  the 
first  quill  very  small.  The  legs  are  usually  rather  short  and  moderately  stout ; the  tarsi 
* are  compressed,  and  covered 


Fig.  234.— Wing  of  the  Blackbird  [Titrdus  merula ). 


Fig.  235. — Foot  of  the  Blackbird  ( Turdns  merula). 


in  front  with  seven  shields 
(Fig.  239),  several  of  which, 
however,  are  frequently  amal- 
gamated into  a single  plate 
(Fig.  235). 

In  their  general  form  these 
birds  present  a considerable 
resemblance  to  the  smaller 
species  of  Crows  and  Star- 
lings ; but  they  are  usually 
more  slender  than  these  birds 
and  inferior  to  them  in  size ; 
our  common  Blackbirds  and 
Thrushes  being  amongst  lhe 
largest  species.  They  feed 
indifferently  upon  insects, 
worms,  and  fruits ; but  ap- 


pear rarely  to  take  thsir  insect  food  upon  the  wing,  like  the  Flycatchers.  On  the 
ground,  unlike  the  Crows  and  Starlings,  they  move  by  hopping  with  both  feet  at 
once  ; but  their  flight  is  less  undulating  than  that  of  the  generality  of  the  smaller 
Passerine  birds.  The  species  are  generally  distributed  in  all  parts  of  the  world. 

Of  the  five  sub-families  into  which  this  great  group  is  divided,  the  first  is  that  of 


the  Pycnonotince,  or  Bulbuls,  which  are  all  exotic  birds,  peculiar  to  the  Eastern  Hemi- 
sphere. They  have  the  bill  short  and  compressed,  with  the  ridge  of  the  upper  man- 
dible curved  and  the  gape  furnished  with  bristles  ; the  nostrils  are  placed  in  a short 
membranous  grove ; the  tarsi  are  not  longer  than  the  middle  toe,  and  usually  covered 
by  a single  plate,  and  the  outer  toe  frequently  longer  than  the  inner  one.  i 

These  birds  are  found  abundantly  in  the  East  Indies,  and  some  species  also  inhabit 
Africa.  They  are  the  Bulbuls  of  the  former  country,  where  several  of  the  species  are 
greatly  admired  as  songsters.  They  inhabit  woods,  jungles,  and  gaulens,  and  feed 
principally  on  fruits  and  seeds,  but  also  occasionally  on  insects,  which  they  captuie  OR 
the  ground.  The  sprightliness  of  these  birds  renders  them  favourites  with  the  natives 
of  India;  and  one  species,  the  Pycnonotus  jocosus,  which  is  very  easily  tamed,  is  taught 
to  sit  upon  its  master’s  hand ; and  great  numbers  thus  carried  may  be  seen  in  the 
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Indian  bazaars.  Another,  tho  Pycnonotus  hcemorrhous , is  kept  in  the  Carnatic  for  the 
purpose  of  fighting,  which  it  does,  according  to  Dr.  Jerdon,  with  some  spirit.  Tho 
under  tail-coverts  are  red,  and  it  is  said  that  the  combatants  endeavour  to  seize  and 
pull  out  these  feathers. 

The  nests  of  these  birds  are  made  of  twigs,  thp  stalks  of  plants,  fibrous  roots,  moss, 
lichen,  &c.,  frequently  lined  with  hair  or  down.  Their  eggs  are  usually  three  or  four 
in  number,  of  a whitish  colour  with  dark  spots  or  blotches. 

A singlo  specimen  of  a South  African  specios  of  this  group,  the  Gold-vented  Thrush 
( Pycnonotus  auriyaster ),  has  been  killed  near  Waterford  ; but  whether  it  had  strayed  so 
far  from  its  ordinary  home,  or  had  escaped  from  confinement,  it  is  of  course  impossible 
to  say.  Temminck  states  that  another  species,  which  he  calls  Ixos  obscurus,  and  which 
is  common  in  the  north  of  Africa,  has  been  found  in  Andalusia. 

In  the  second  sub-family,  that  of  the  Oriolincc,  or  Orioles,  tho  bill  is  rather 

long,  strong,  nearly 
straight,  with  the 
ridge  of  the  upper 
mandible  slightly 
curved,  and  its 
sides  sloping  at  the 
base.  The  bristles 
of  the  gape  are 
very  small,  so  as 
not  to  be  readily 
observable  ; the 
wings  are  rather 
long  ; the  tail  mo- 
derate, straight, 

.and  rounded  at  the  extremity  ; the  tarsi  are  short,  covered  with  seven  scales  in  front, 

: .the  toes  moderate,  the  anterior  ones  united  at  the  base,  and  all  furnished  with  curved, 

■ ^acute  claws. 

The  Orioles  are  all  confined  to  the  Eastern  Hemisphere.  They  were  formerly 
[included  in  the  same  group  with  the  Troopials,  which  now  form  the  sub-familie3 
< Quiscalin®  and  Icterinoe,  amongst  the  Stumidae — and  this  approximation  was  probably 
< owing  entirely  to  a certain  resemblance  in  the  colour  of  the  plumage,  for  the  characters 
cof  the  birds  arc  very  different. 

The  true  Orioles  live  in  woods  and  shrubby  places,  usually  in  pairs,  suspending 
it  their  nests,  which  are  beautifully  constructed,  at  the  extremities  of  the  branches  of 
[‘..trees.  The  males  are  generally  beautiful  birds,  a golden  yellow  being  the  predominant 
ccolour  in  their  plumage.  They  live  on  insects  and  fruits. 

These  birds  arc,  for  the  most  part,  inhabitants  of  tropical  countries ; but  a single 
[vspecies,  the  Golden  Oriole  ( Oriolus  Galbulo,  Fig.  236),  migrates  into  Europe,  in  tho 
■ southern  parts  of  which  it  is  abundant,  although  it  is  only  occasionally  that  specimens 
■v  visit  this  island.  The  Golden  Oriole  is  of  a bright  yellow  colour,  with  the  wings  and 
‘.tail  black  ; the  female  is  grcenish-yellotv  above,  and  whitish  beneath,  with  the  wings 
irand  tail  brown  instead  of  black.  It  is  about  the  size  of  the  common  Blackbird. 

In  the  south  of  Europe  this  bird  arrives  in  the  spring,  and  then  frequents  low 
wooded  districts,  feeding  at  first  upon  insects  and  their  larvae,  but  afterwards  upon 
E fruits  of  various  kinds,  especially  cherries,  in  search  of  which  it  frequently  visits  the 


Fig.  236.— Ilead  of  the  GolUen  Oriole  ( Oriolus  Oalbula). 
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gardons.  It  differs  remarkably  from  the  other  members  of  the  group  in  the  mode  in 
which  it  constructs  its  nest,  which  is  of  a flattened,  saucer-like  form,  placed  in  the 
fork  of  a branch  of  a tree,  and  composed  of  grass  and  wool.  Nevertheless,  it  is  said 
by  some  authors  to  form  a purse-shaped  pendent  nest,  like  the  tropical  Orioles.  Tho 
eggs  are  usually  four  or  fivo  in  number  ; white,  with  dark  spots. 

The  voice  of  tho  Golden  Oriole  is  loud,  and  has  been  compared  to  the  sound  of  a 
flute ; Bochstoin  says  it  resembles  the  word  puhlo.  The  names  given  to  the  bird  in 
different  European  languages  are  also  supposed  to  be,  to  a certain  extent,  imitations  of 
its  note.  The  Spaniards  call  it  Turiol,  the  French  Loriot,  the  English  Oriole ; and  two 
of  the  German  names  are  Pirol  and  Billow.  The  Italian  peasantry  are  said  to  believe 
that  the  bird  kindly  indicates  the  ripening  of  the  fi?s,  pionouncing  notes  in  which 
they  recognizo  the  words  Contadino  e maturo  lo  fico;  it  would  seem  more  natural,  however, 
that  the  Oriole  should  take  advantage  of  his  knowledge  of  this  fact  to  help  himself, 
without  troubling  himself  about  informing  his  human  neighbours  of  it.  The  note  of 
some  of  the  Indian  species  is  described  by  different  observers  as  very  similar  to  that 
attributed  by  Bechstein  to  the  European  bird.  A very  nearly  allied  species,  the 
Mango-bird  or  Golden  Oriole  of  India  ( Oriolus  Kundoo),  is  said  by  Dr.  Jerdon  to  have 
“ a loud,  mellow,  plaintive  cry,  something  resembling  pee-ho  and  Mr.  Pearson  says 
of  the  Black-headed  Oriole  (0.  melanocephalus),  which  is  exceedingly  common  in 
Bengal,  that  it  has  a monotonous,  low  note,  resembling  “ one  lengthened  full-toned 
note  on  the  flute,”  which  is  so  constantly  repeated  during  the  spring  that  it  is  a 
positive  nuisance. 

Most  of  the  foreign  species  of  the  group  resemble  the  Golden  Oriole,  both  in 
characters  and  habits ; but  one  species,  the  Regent-bird,  or  King  Honey-eater  ( Seri- 
culus  chrysocephalus),  of  Australia,  is  remarkable  from  its  having  the  tip  of  the  tongue 
terminated  by  a pencil  of  fine  filaments  like  that  of  the  Honev-eaters  ( Meliphagidce ), 
amongst  which  this  bird  has  indeed  been  placed  by  some  authors.  The  male  is  one 
of  the  most  beautiful  of  Australian  birds ; its  plumage,  which  is  very  glossy  and  satin- 
like, is  variegated  with  two  colours,  deep  black  and  brilliant  yellow,  the  latter  tinged 
with  orange  in  some  places.  The  female  is  dingy  in  its  appearance.  The  Regent-birds 
are  found  in  the  warmer  parts  of  the  Australian  continent,  where  they  inhabit  the 
recesses  of  the  forests,  and  appear  to  be  exceedingly  shy.  They  feed  upon  fruits  and 
seeds. 

The  third  sub-family  is  that  of  the  Timalinc^,  or  Babblers,  a group  of  birds  confined 
to  India,  the  Eastern  Archipelago,  and  Australia.  They  have  the  bill  usually  elon- 
gated, with  the  ridge  of  the  upper  mandible  much  curved  throughout,  and  the  tip 
entire  or  but  slightly  notched.  The  nostrils  are  placed  at  the  base  of  the  upper 
mandible,  usually  in  an  oval  groove,  ana  have  the  aperture  more  or  less  exposed ; the 
wings  are  rounded,  the  third,  fourth,  and  fifth,  and  sometimes  the  sixth  and  seventh 
quills  being  longest ; the  tail  is  graduated  ; the  tarsi  are  elongated  and  stout,  usually 
covered  in  front  by  a single  plate  ; and  the  toes  moderate  or  long  and  strong,  furnished 
with  stout,  compressed,  curved,  and  acute  claws,  of  which  that  on  the  hinder  toe  is 
usually  much  longer  than  its  fellows. 

The  birds  composing  this  group  are  of  small  size,  and,  like  the  Corvid®,  which 
they  resemble  in  their  noisy  habits,  are  gregarious.  They  frequent  the  forests  and 
woods  exclusively,  but  except  for  the  purpose  of  nidification  and  roosting,  they 
rarely  perch  upon  the  trees,  their  food  consisting  for  the  most  part  of  insects,  which 
they  pick  up  on  the  ground,  and  in  search  of  which  they  often  scratch  in  the  earth 
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with  their  bills  and  feet,  in  the  manner  of  the  Rasorial  birds.  They  aro  commonly 
seen  upon  the  roads  and  pathways  which  lead  through  tho  forests,  attracted  there  by 
the  insects  which  come  to  seek  the  dung  of  passing  animals,  but  on  some  occasions, 
when  their  ordinary  food  is  scarce,  they  appear  to  seek  caterpillars  upon  tho  trees,  and 
• sometimes  feed  on  fruits.  Fruits  also  appear  to  constitute  the  principal  food  of  some 
species.  They  build  thoir  nests  usually  in  the  lower  branches  of  trees,  forming  them 
of  twigs,  roots,  grass,  moss,  and  lichens.  Their  eggs  are  usually  from  two  to  four  in 
number,  and  vary  greatly  in  colour  ; those  of  some  species  being  blue  or  green,  those 
of  others  pure  white,  or  white  with  brown  blotches. 

Many  of  the  species  have  a sweet  song,  and  some  aro  excellent  imitators  of  other 
birds.  Some  are  noted  for  a singular  cry,  which  resembles  a loud  human  laugh,  and 
this  peculiarity  has  obtained  for  two  or  three  of  tho  species  the  names  of  the  Laughing 
Crow  and  Laughing  Thrush  from  the  Europeans  in  India.  The  cry  of  the  Laughing 
Thrush  ( Pterocyclus  caehinnaus ) is  said  by  Dr.  Jerdon  to  be  a peculiar  “sort  of  cracked 
Punch  and  J udy  laugh,”  which  is  no  sooner  commenced  by  one  than  several  others 
lake  up  the  chorus.  The  Garrulax  lettcolophus,  or  Laughing  Crow,  is  also  said  to 
p produce  a sound  closely  resembling  the  human  laugh. 

In  confinement,  these  birds  are  easily  tamed,  and  appear  to  be  rather  amusing 
poets.  Mr.  It.  W.  G.  Frith  has  given  the  following  account  of  a specimen  of  the 

E,ck- faced  Thrush  of  India  ( Garrulax  chinerisis),  which  he  kept  for  some  time, 
'he  bird,”  he  says,  “ was  excessively  tame  and  familiar,  and  delighted  (like  a 
katoo)  in  being  caressed  and  tickled  by  the  hand,  when  it  would  spread  out  its 
livings  and  assume  very  singular  attitudes.  It  was  naturally  a fine  songster,  and  a 
nost  universal  imitator.  Whenever  chopped  meat  or  other  food  was  put  into  its  cage 
t always  evinced  the  propensity  to  deposit  the  bits  one  by  one  between  the  wires; 
md  when  a bee  or  wasp  was  offered,  this  bird  would  seize  it  instantly,  and  invariably 
um  its  tail  round  and  make  the  insect  sting  this  several  times  successively  before 
ating  it.  A large  beetle  it  would  place  before  it  on  the  ground,  and  pierce  it  with  a 
"intent  downward  stroke  of  the  bill;  a small  snake  (about  a foot  long)  it  treated  in 
: ike  manner,  transfixing  the  centre  of  the  head  ; it  afterwards  devoured  about  half  the 
make,  holding  it  by  one  foot,  while  it  picked  it  with  the  bill,  as  was  its  common  mode 
if  f feeding.” 

One  of  the  Indian  species,  the  Mal^ocircus  Malcolmi,  appears  to  be  a bird  of  great 
courage  ; for  although  its  flight,  like  that  of  the  other  members  of  the  group,  is  by  no 
■.  leans  strong,  yet  if  a small  hawk  be  flown  at  a flock  of  the  species,  they  will  imme- 
liiately  mob  the  hawk,  endeavouring  to  compel  it  to  release  the  one  it  has  seized. 

The  Spotted  Ground-Thrush  of  Australia  [Cinclusoma  punctatum),  is  another  species 
f f this  sub-family.  It  inhabits  the  eastern  part  of  Australia  and  Van  Diemen’s  Land, 
r.ad  its  habits  appear  to  be  more  decidedly  terrestrial  than  those  of  any  other  of  the 
Troup.  According  to  Mr.  Gould,  it  frequents  low  stony  hills  and  rocky  gullies,  espo- 
;oally  those  covered  with  shrubs  and  grasses.  Its  power  of  flight  is  very  small, t and 
a tiely  exercised,  except  for  passing  from  one  bush  to  another;  but  on  the  ground  it 
urns  with  great  swiftness. 

The  nest  is  carelessly  made  of  leaves  and  the  bark  of  trees,  and  placed  on  the 
■ round  under  the  shelter  of  a large  stone,  the  stump  of  a tree,  or  a tuft  of  grass.  The 
arc  generally  two  in  number,  white,  with  large  olive-brown  blotches.  Its  flesh 
said  to  be  exceedingly  delicate,  and  in  Hobart  Town  it  is  frequently  sold  in  the 
.market  with  other  small  birds  ; it  is  there  called  the  Ground  Dove. 
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In  tho  Turdina , or  true  Thrushes,  the  bill  is  of  moderate  length,  usually  about  as 
long  as  the  head,  tolerably  stout  and  compressed,  with  the  upper  mandible  notched  at  I 
tho  tip  and  its  ridge  curved;  the  gape  is  furnished  with  bristles,  and  the  nostrils  are 
placed  at  the  base  of  the  bill,  with  their  opening  exposed.  The  wings  are  rounded,  | 
with  the  first  quill  very  short,  the  third  and  fourth  longest ; the  tarsi  are  rather  long,  | 
sometimes  covered  with  seven  shields  in  front,  but  more  frequently  either  with  a single  j 
long  plate,  or  with  three  or  four  shields  and  a plate,  and  the  toes  are  long  and  stout,  j 
the  outer  one  longer  than  the  inner  and  united  to  the  middle  toe  at  the  base,  and  all  I 
furnished  with  curved  and  acute  claws. 

The  Turdinee  are  found  in  all  parts  of  the  globe,  generally  frequenting  fields  and  j 

pastures  in  search  of  food, 
but  retiring  to  the  woods  I 
and  thickets  for  security  | 
when  roosting  and  during  ' 
the  breed  ingseason.  Their 
nests  are  usually  very 
neatly  made,  comprised  of  j 
grasses,  twigs,  and  moss, 
frequently  lined  with  a 
thin  layer  of  mud,  within  | 
which  is  another  layer  of 
soft  vegetable  substances  j 
for  the  reception  of  the  j 
eggs.  The  latter  are  j 

usually  five  or  six  in  , 

number ; variable  in  co-  | 
lour,  but  commonly  freck- 
led with  dark  spots.  The 
Fig.  237. — Head  of  the  Thrush  ( Turdus  visrivorus).  f00(j  0f  the  Thrushes  con- 

sists both  of  animal  and  vegetable  matters,  such  as  insects  and  their  larvae,  worms, 
snails,  fruits  and  seeds. 

Seven  species  have  been  found  in  Britain,  of  which  one,  which  has  been  described 
under  the  name  of  White’s  Thrush  ( Tardus  fYhitei),  only  visits  Europe  occasionally,  and  j 
appears  to  be  positively  identical  with  a Japanese  species,  which  again  is  very  closely  , 

allied  to  a species  from  Java,  described  by  Dr.  Horsfield  under  the  name  of  liirdtu 

varius.  Indeed,  by  some  authors,  the  Tardus  TVhitci  has  been  regarded  as  identical 
with  Dr.  Horsfield’s  species.  Of  the  remaining  six  species,  three,  namely  the  Black- 
bird ( Turdus  merula ),  the  Missel  Thrush  (T.  visrivorus,  Fig.  237),  and  the  Sung  Lhrush 
(T.  musicus),  are  permanent  residents,  whilst  the  others  are  regular  visitors ; two  of 
them,  the  Fieldfare  (71  pilaris)  and  the  Redwing  (71  iliacus),  in  winter,  and  one, 
the  Ring  Ouzel  (71  torqmtus ),  in  summer. 

The  Missel  Thrush  (71  visrivorus)  is  the  largest  of  our  species,  and  one  of  the 
largest  birds  in  the  group,  measuring  about  eleven  inches  in  length.  It  is  not  a very 
abundant  bird;  but  is  pretty  generally  distributed,  frequenting  small  woods  and 
copses,  and  occasionally  trees  in  hedges.  It  breeds  early  in  the  spring,  usually  in 
April,  and  tho  song  of  the  male,  which  resembles  that  of  the  Blackbird,  is  sometimes 
commenced  as  early  as  February.  During  the  breeding  season  the  Missel  Thrush  is 
very  quarrelsome,  driving  all  the  smaller  birds  away  from  its  neighbourhood ; hence, 
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I according  to  Pennant,  the  Welsh  have  given  it  the  name  of  Penn  tj  llinjn , or  the 
4 master  of  the  copse.  It  feeds  to  a great  extent  upon  berries,  and  is  said  to  be  parti- 
j cularly  addicted  to  those  of  the  missel  toe,  from  which  its  common  name  is  derived  ; in 
this  manner  it  is  supposed  to  perform  an  important  part  in  the  diffusion  of  that 
j singular  plant. 

The  well-known  Song  Thrush  ( Turdus  musicus,  Fig.  238),  universally  considered 
j one  of  the  finest  of  our  larger 
singing  birds,  is  considerably 
smaller  than  the  Missel  Thrush, 

| measuring  only  about  nine  inches 
| in  length.  It  is  very  generally 
distributed  in  all  places  not  quite 
. destitute  of  wood,  and  is  very 
, commonly  seen  in  gardens,  where 
: it  probably  compensates  for  the 
damage  it  does  to  some  portions 
, of  the  produce  by  the  numbers  of 
i insects  and  other  injurious  animals 
i which  it  destroys.  Its  mode  of 
.getting  at  the  shelled-snails,  so 
'.common  in  gardens,  evinces  con- 

i siderable  ingenuity;  it  takes  the  animal  up  in  its  bill,  and  strikes  it  against  a stone 
until  the  shell  is  fractured,  when  the  unfortunate  inmate  is  speedily  extracted. 

! During  the  winter  our  native  Thrushes  are  reinforced  by  arrivals  from  the  northern 
countries  of  Europe,  which  are  quitted  by  these  birds  towards  the  close  of  autumn. 

The  Redwing  (71  iliacus)  ami  the  Fieldfare  (71  pilaris ),  our  winter  visitors,  present 
I some  resemblance  to  the  common  Thrush  in  the  arrangement  of  their  colours ; the 
former  is  a little  smaller,  and  the  latter  rather  larger  than  that  species.  These  birds 
associate  in  flocks  during  their  abode  with  us,  usually  frequenting  the  fields  in  search 
of  the  insects,  worms,  &c.,  which  constitute  their  food.  Whilst  in  this  country,  only 
their  call-note  is  heard  ; this  is  harsh  and  unmusical,  but  their  summer  song  is  said  to 
be  exceedingly  pleasing.  In  the  other  two  species,  the  Blackbird  (71  merula)  and  Ring 
Ouzel  (71  torquatus),  the  plumage  is  black,  but  the  latter  has  a broad  crescent-shaped 
white  stripe  across  the  breast.  In  their  habits  they  resemble  the  Thrushes. 

Most  of  the  British  species  possess  a pleasing  song,  but  the  Blackbird  and  the  Song 
Thrush  are  pre-eminent  in  this  respect,  and  are,  in  fact,  to  be  regarded  as  amongst  the 
most  beautiful  of  ottr  songsters.  They  are,  however,  exceeded  by  another  species  of 
the  group,  the  North  American  Mocking  Bird  (Minins  polyylottus)  whoso  natural  song 
is  said  to  be  most  beautiful,  whilst  he  possesses  a most  extraordinary  power  of  mimick- 
ing the  notes  of  other  birds,  and  even  the  cries  of  the  most  dissimilar  animals — indeed, 
his  ordinary  song  is  said  almost  always  to  include  imitations  of  his  feathered  neighbours. 
Thus,  according  to  Wilson,  when  the  Mocking  Bird  is  in  the  full'career  of  his  song, 
“ a bystander,  destitute  of  sight,  would  suppose  that  the  whole  feathered  tribe  had 
assembled  together  on  a trial  of  skill,  each  striving  to  produce  his  utmost  effect,  sc 
perfect  are  his  imitations.  He  many  times  deceives  the  sportsman,  and  sends  him  in 
search  of  birds  that  perhaps  are  not  within  miles  of  him,  but  whose  notes  he  exactly 
imitates;  even  birds  themselves  are  frequently  imposed  on  by  this  admirable  mimic, 
and  are  decoyed  by  the  fancied  calls  of  their  mates,  or  dive  with  precipitation  into  the 


Fig.  238. — Head  of  the  Song  Thrush  ( Turdus  must  cut). 
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depths  of  thickets  at  the  scream  of  what  they  suppose  to  be  the  Sparrow-hawk  * 
Ihese  constant  mutations  of  other  birds,  however,  are  frequently  injurious  to  the  LI 
oi  the  bird,  as  he  introduces  the  most  discordant  elements  into  his  “ Monopolyloirue  » 
interrupting  his  own  song,  or  his  wonderful  imitations  of  the  notes  of  fine  soninaer. 
witlt  the  crowing  of  cocks,  the  cackling  of  hens,  and  similar  sounds.  In  domestication 
his  habits  appear  to  bo  exceedingly  amusing,  as,  like  the  Parrots,  and  many  of  the 
Corvine  birds,  he  seems  to  pick  up  the  different  household  noises  with  great  facility 
thus,  Wilson  states  he  will  whistle  to  the  dog,  and  disturb  him  from  his  repose  in  tL 
expectation  of  seeing  his  master  ; he  will  squeak  out  like  an  injured  chicken,  so  as  to 
alarm  the  maternal  feelings  of  the  hen  ; and  then  give  the  barking  of  the  dogs  the 
mewing  of  cats,  and  various  sounds  produced  by  things  animate  and  inanimate  with 
astonishing  fidelity.  Like  our  own  nightingales,  he  sings  sweetly  during  the  night 
commencing  as  soon  as  the  moon  rises,  and  Wilson  states  that  the  hunters  in  the 
Southern  States  know  that  the  moon  is  rising  when  they  hear  the  Mocking  Bird  begin 
to  sing.  This  bird  also  occurs  in  the  West  Indian  islands  and  South  America  and 
Mr.  Gosse  describes  it  as  singing  most  beautifully  during  the  night  in  Jamaica. 
Several  other  species  of  Thrushes  are  found  in  the  United  States,  and  most  of  these  are 
described  as  charming  songsters. 

In  hot  climates  the  Turdinse  appear  generally  to  inhabit  the  mountainous  districts  • 
some  of  the  Indian  species  are  found  at  an  elevation  of  five  or  six  thousand  feet  above 
the  level  of  the  sea.  Some  of  them  belonging  to  the  genera  Petrocincla  and  OroceU* 
inhabit  rocky  places,  and  build  in  the  holes  of  the  rocks. 

The  Formicnrwce,  or  Ant  Thrushes,  constituting  the  last  group  of  this  family  closely 
resemble  the  Thrushes  in  their  characters,  but  have  the  wings  and  tail  much  shorter 
In  the  form  of  the  bill  they  are  very  similar  to  the  True  Thrushes,  but  the  tip  is  often 

slightly  hooked  and  the 
nostrils  are  placed  in 
a membranous  groove. 
Tne  tarsi  are  long,  some- 
times covered  in  front 
with  several  scales  (Fig. 
239),  sometimes  with  a 
single,  long  plate  (Fig. 
241).  They  are,  for  the 
most  part,  inhabitants  of 
the  tropical  regions  of 
both  hemispheres,  where 
they  live  in  the  forests 
and  thickets,  sometimes 
perch ihg  upon  bushes  and 
the  lower  branches  of 
trees,  sometimes  living 
principally  upon  the 
ground.  Their  food  con- 
sists almost  entirely  of 

Tig.  239.- Head  and  Foot  of  Pitta  Bcngalensis.  insects,  principally  Cole- 

1 ■ ll *•'  oy  ' , ■ optera  and  Ants,  and  from 

the  great  numbers  of  the  latter  insects  which  they  destroy  in  some  localities,  especi* 
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he  has  seen  it  taken  by  a man.  Dr.  Horsfield  . i i*T’  lt8  fllgllt  is  80  tliat 
a Javanese  species  of  this  group  (B  Montana)  ’ * U vV  tJ°  g<:nus  ^rachypteryx,  for 

appears  be!  callio(1  „ ’T^Zuti^  °!  *° 

or  elevated  flights,  and  that  its  muvumpntp  '.  , ‘ ^ nt0  unaW°  to  undertake  long 

bird,  like  most  of  the  other  members  of  the  erou  ^ l ™a-de  Wlth  great  exurtion-  Thia 
The  species  of  the  genus  Pitta  which  ! * ? ^ "CSt  Up0n  the  &™nd. 

.generally  adorned  with  beautiful  ’ ° Pt°  iar  t0  tbe  •Eastern  Hemisphere,  are 

colours,  a brilliant  azure  blue 
:<being  a very  prevalent  tint  in 
their  plumage.  The  numerous 
'douth  American  species  of  Ant 
.Thiushes  belonging  to  the  genus 
FForimearitts  and  its  allies  are 
s nore  sober  in  their  tints,  their 
i ipjhnnage  usually  exhibiting  dif- 
: erent  shades  of  brown  and 
rhite. 

Only  one  genus  of  this  group 
•s  found  beyond  the  tropics,  and 
this  is  remarkable  both  from  its 
ornnng  a complete  transition  to  ^ 2t0— Head  °f  the  Water  Ouzel  [Cinclu,  aquation,) 
■the  true  IWhcs,  „„  from 

S ar  nabits.  This  is  the  genus  Cinclus,  to 


Tig.  241.  Wing  and  foot  of  the  M ater  Ouzel  ( Cinclus  aquation,). 

Hbfali  the  common  Pipper,  or  Water  Ousel  (ante  aquati*,,  Kg.  2401>  of 
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country  belongs.  This  bird  is  about  eight  inches  in  length  ; the  plumage  of  the 
upper  parts  are  dark  gray,  that  of  the  head  and  neck  brown ; the  throat  and  fore  part  ' 
of  the  neck  are  white,  and  the  breast  brownish-red.  The  greater  part  of  the  front  of  I 
the  tarsi  is  covered  by  a single  plate  (Fig.  241).  The  wings  arc  birger  and  more 
pointed  than  the  majority  of  the  birds  in  the  group,  indicating  a more  extended 
power  of  flight,  and  the  Water  Ouzel  is  described  as  shooting  along  steadily  and 
rapidly. 

The  Dipper  is  always  found  in  the  immediate  vicinity  of  water,  especially  on  the 
banks  of  the  clear  streams  and  lakes  of  mountainous  districts.  This  is  the  case  with 
some  of  the  other  species  of  the  group,  but  none,  except  the  members  of  the  genus 
Cinclus,  however  close  they  may  go  to  the  margin,  ever  venture  inlo  the  water.  Our 
common  Dipper,  however, — and  the  other  species  of  the  genus,  are  said  to  have  the  same 
habits, — plunges  into  the  water  without  the  least  hesitation,  dives  to  the  bottom  with 
ease,  and  progresses  in  that  remarkable  situation  with  considerable  rapidity.  It  was 
long  asserted  that  the  bird  walked  into  the  water,  and  having  surrounded  himself  with 
a coating  of  air  to  serve  in  place  of  a diving-bell,  proceeded  deliberately  to  promenade 
the  pebbly  bottom.  This,  however,  is  evidently  impossible,  as  the  Dipper’s  feet  are 
not  formed  for  walking,  even  on  land  ; and  the  lightness  of  its  body  would  infallibly 
bring  it  to  the  surface  if  it  attempted  to  hop  there.  According  to  Mr.  Macgillivray 
the  diving  and  progression  under  water  is  effected  in  much  the  same  way  as  by  many  ■ 
of  the  web-footed  Natatorial  birds,  by  the  action  of  the  wings,  so  that  the  bird  may 
really  be  said  to  fly  under  water.  In  this  manner  it  makes  way  even  against  a strong 
current,  but  evidently  by  dint  of  considerable  exertion ; and  as  soon  as  this  is  relaxed 
it  rises  to  the  surface  like  a cork.  On  coming  up  to  the  surface  it  swims  with  ease,  or 
can  dive  again  from  that  position  without  any  necessity  for  visiting  the  shore.  Its 
object  in  these  sub-aquatic  excursions  is  to  procure  its  food,  which  consists  of  small 
aquatic  mollusca  and  insects.  To  these  articles  of  diet  some  authors  add  small  fish 
and  the  spawn  of  fish  ; and  from  a belief  that  the  Dippers  destroy  the  ova  of  salmon  j 
and  trout,  they  are  in  many  places  exposed  to  a considerable  amount  of  persecution, 
although  it  appears  rather  uncertain  whether  they  are  really  guilty  of  the  offence  i 
imputed  to  them. 

Their  nests  are  formed  of  moss,  firmly  matted  together,  and  are  completely  domed 
over,  with  only  a hole  in  one  side  for  the  entrance  and  exit  of  the  birds.  'Within 
this  there  is  a second  nest  composed  of  grasses  and  lined  with  leaves.  The  nest  is 
placed  on  the  bank  of  the  stream,  sometimes  amongst  the  roots  of  a tree,  in  a crevice 
of  a rock,  or  in  a hole  in  the  brickwork  of  a bridge.  The  eggs  are  five  or  six  in 
number,  and  of  a pure  white  colour.  The  birds  have  two  or  even  three  broods  in  a 
season. 

Only  two  or  three  other  species  of  this  interesting  genus  are  known.  They  are 
inhabitants  of  different  parts  of  the  world,  but  their  habits  are  described  as  very 
similar  to  *hose  of  the  British  bird. 

The  last  family  of  the  Dentirostral  birds  is  that  of  the  Syloidce , or  Warblers.  In 
these  birds  the  bill  is  usually  of  moderate  length,  rather  slender,  generally  broad  at  the 
base,  and  tapering  towards  the  extremity,  with  the  tip  of  the  upper  mandible  more  or 
less  curved  downwards,  and  slightly  notched.  The  nostrils  are  situated  at  the  base  of 
the  bill,  in  a membranous  groove,  with  the  opening  uncovered ; the  wings  are  long, 
the  tarsi  usually  long  and  slender,  and  the  toes  variable  in  length,  the  outer  one  united 
at  the  base. 
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This  family  includes  a great  number  of  species,  most  of  which  are  fine  songsters, 
whilst  some  are  universally  admired  for  tho  sprightliness  of  their  actions.  They  arc 
all  small  birds,  and  generally  of  sober  colours,  although  many  of  them  are  of  great 


beauty.  Ih'ey  are  divided  into  five  sub- 
families, of  four  of  which  we  have  British 
representatives. 

The  first  of  these,  tho  sub-family  of  tho 
Motacdlince , or  Wagtails,  exhibits  a certain 
• resemblance  to  the  I. arks,  and,  indeed, 
includes  some  species  which  have  been 
placed  with  these  birds  by  some  authors. 
The  Motaeillime  have  the  bill  moderately 
long,  straight,  and  slender,  much  com- 
pressed, with  the  ridge  of  the  upper  mandi- 
ble straight  to  the  tip,  and  then  slightly 
curved ; the  tip  of  the  upper  mandiblo  is 
notched.  The  wings  (Fig.  243)  arc  long 
and  pointed  ; the  secondaries  are  frequently 
notched  at  the  end,  and  the  tertiaries  very 
these  birds  resemble  the  Larks.  The  tail  is 


Fig.  242. — Head  of  the  Gray  Wagtail 
( Motacilla  Boarula). 


long  and  pointed,  a character  in  which 
.ong,  sometimes  nearly  twice  the  length 


Fig.  243. — Wing  of  the  Pied  Wagtail  ( Motacilla  Yarrellii). 
of  the  body,  and  it  is  to  the  remarkable  jerking  motion  of  this  organ,  that  these  birds 
lare  indebted  for  their  common  name  of  Wagtails.  The  tarsi  are  long  and  slender, 
covered  in  front  by  about  eight  scales,  of  which,  however,  only  the  four  lower  ones  are 
■ usually  to  be  recognized  distinctly ; the  toes  are  rather  short,  the  outer  one  generally 


Fig.  244.— Foot  of  the  Gray  Wagtail  Fig-  2^5-— ^oot  th°  Yc*low  Wagtail 

(Motacilla  Boarula).  {Budytes  Rayi). 

ionger  than  the  inner,  and  slightly  united  at  the  base  to  the  middle  one,  and  all  the 
1 toes  are  armed  with  slightly  curved  and  acute  claws,  of  which  that  on  the  hinder  toe 
.is  sometimes  very  long.  The  Motacillin®  live  in  meadows  and  pastures,  frequently  by 
tho  aides  of  stre^uns  and  pools  of  water;  they  run  swiftly,  and  have  an  exceedingly 
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graceful,  buoyant,  rapid,  and  undulating  flight.  On  alighting  upon  the  groundTth^ 
usually  spread  the  tail,  and  whilst  running  along,  they  are  constantly  vibrating  the 

body  and  tail  in  a very  singular  manner. 
Their  food  consists  entirely  of  insects.  Their 
nests  are  made  upon  the  ground  amongst  herb- 
age or  stones,  and  they  lay  from  four  to  six 
spotted  eggs. 

These  birds  are  found  in  both  hemispheres, 
and  are  pretty  generally  distributed  in  all 
latitudes,  but  many  of  them  migrate  regu- 
larly  from  the  temperate  to  the  warmer  parts 
of  the  world  on  the  approach  of  winter,  and 
the  majority  appear  to  change  their  residence 
more  or  less,  according  to  the  season.  Nine 
species  occur  in  Britain,  three  of  which  belong  to  the  typical  genus  Motacilla.  These 
are  exceedingly  elegant  birds,  of  a slender  form  and  very  sprightly  in  their  habits. 
They  are  found  in  abundance  in  moist  meadows,  and  in  the  immediate  vicinity  of 
water,  tripping  lightly  and  gracefully  along  upon  the  sand  or  mud.  Their  note  is 
short  and  shrill,  and  is  frequently  repeated  as  they  run  about  in  search  of  insects  and 
little  worms,  which  constitute  their  food.  They  are  frequently  seen  to  capture 
insects  on  the  wing,  in  the  manner  of  the  Flycatchers.  They  also  often  wade  in  the 
shallow  water. 

The  commonest  British  species  is  the  Pied  Wagtail  ( Motacilla  Tarrellii,  Fig.  247), 
which  is  elegantly  varied  with  white  and  black,  and  which  was  until  very  recently 


Fig.  247.— Head  of  the  Pied  Wagtail  ( Motacilla  Tarrellii ) in  summer  and  winter  plumage. 

confounded  with  the  White  Wagtail  of  the  European  continent  (Af.  alba).  The  latter, 
which  is  very  abundant  on  the  continent,  is  rare  in  this  countiy,  and  our  bird  is  equally 
uncommon  in  most  parts  of  Europe.  The  Gray  Wagtail  (M.  boarula,  Fig.  242),  is  of  a j 
bluish-gray  colour  above,  with  the  rump  and  the  lower  surface  yellow  ; in  the  summer 
the  throat  has  a black  patch.  These  birds  produce  two  broods  of  youDg  in  the  course 
of  the  summer. 

Two  other  British  species,  the  Budytes  Jlava  and  B.  Bayi,  stand  in  the  same  relation 
to  each  other  as  the  Pied  and  White  W agtail  above  referred  to,— the  Budytes  Bayi  is 


Fig.  246.— Foot  of  the  Rook  Pipit 
(An thus  petrosus). 
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Fig.  248. — Head  of  the  Titlark  ( Anthus 
pratensis) . 


the  common  yellow  "Wagtail  of  this  country,  and  wus  long  supposed  to  he  identical 
with  the  common  species  of  the  continent,  but  the  two  species  have  lately  been  found 
to  be  distinct.  They  resemble  tho  Motacillcc  in  their  habits. 

The  Pipits  ( Anthus ) make  a eloso  approach  to  the  true  Larks,  and  are  commonly 
known  under  the  name  of  Titlarks.  They 
, -closely  resemble  the  true  Wagtails  in  their 
habits,  walking  and  running  upon  the  ground 
i in  search  of  the  insects  which  form  the  prin- 
L eipal  part  of  their  food.  They  also  feed  upon 
(.seeds.  The  commonest  species  in  this  country 
i-  s the  Meadow  Pipit  or  Titlark  ( Anthus  pra- 
i tensis,  Fig.  248),  which  is  found  abundantly 
n all  parts  of  the  country,  generally,  as  its 
name  implies,  in  meadows;  it  is  a permanent 
L -esident  in  Britain.  Another  species,  the  Shore 
ir  Rock  Pipit  (A.  petrosus)  frequents  tho  sea- 
shore and  follows  the  retreating  tide,  in  com- 
>any  with  the  smaller  Wading-birds,  in  search 
: f small  Mollusca  and  Crustacea.  The  Tree 
i hpit  ( A . arboreus),  which  is  a summer  visitor  to  these  islands,  inhabits  wooded  districts 
i nd  perches  upon  trees  to  a much  greater  extent  than  its  congeners.  Its  nest,  however 
_ike  theirs,  is  made  upon  the  ground. 

The  Mniotiltinee,  or  Bush  Creepers,  form  the  second  sub-family.  They  have  a 
moderately  long,  acutely  conical  bill,  with  the  ridge  of  the  upper  mandible  nearly 
straight,  and  its  tip  slightly  notched.  The  wings  are  long,  and  usually  pointed,  and 
ibe  tail  of  moderate  length ; the  tarsi,  which  are  covered  with  scales  in  front,  are 
. sually  longer  than  tho  middle  toe,  sometimes  nearly  twice  as  long,  and  the  toes  are 
Ling  and  slender,  the  outer  one  usually  longer  than  the  inner. 

These  birds  are  found  in  both  hemispheres,  principally  in  the  warmer  regions ; but 
je  iveral  of  the  species,  especially  the  American  ones,  migrate  from  the  warm  to  the 
t lore  temperate  climates.  In  their  habits  they  appear  to  be  very  uniform,  residing 
principally  in  thickets  and  woods,  and  feeding  on  insects,  spiders,  and  worms.  In 

■ ;arch  of  insects  and  their  larvae,  and  spiders,  these  birds,  which  are  usually  of 
.iminutive  size,  creep  about  upon  the  bushes  with  great  agility,  examining  every  leaf 
f 4th  great  care,  and  even  poking  their  heads  into  flowers  to  capture  the  minute  insects 
f hich  seek  shelter  amongst  the  petals.  Thus  Dr.  Jerdon  mentions  that  one  of  the 
o )mmon  Indian  species  ( Zosterops  palpebrosus ) is  often  seen  with  its  forehead  powdered 
y.ith  pollen,  picked  up  during  its  inspection  of  flowers. 

They  are  sociable  little  birds,  generally  keeping  in  small  flocks,  which  are  some- 
:mes  associated  with  those  of  other  species  of  insectivorous  birds.  Some  of  them 
'.add  on  the  ground,  in  the  centre  of  a thicket  of  bushes,  others  in  bushes  and  trees. 

: he  nest  is  sometimes  arched  over,  with  a small  hole  in  the  side  for  the  entrance 
id  exit  of  the  birds,  sometimes  cup-shaped,  and  either  placed  in  the  fork  of  the 
n ranch  of  a tree  or  suspended  upon  the  twigs.  The  same  species  sometimes  appears 
build  in  any  of  the  three  last  mentioned  positions ; for  the  little  Zosterops  palpebrosus , 
ready  referred  to,  is  said  by  Mr.  Layard  to  construct  its  nest  “ in  the  fork  of  two 

■ ranches,”  whilst  Captain  Hutton  describes  the  bird  as  building  in  thick  bushes  of 
'tbuctut,  or  suspending  its  nest  from  the  twigs  of  trees.  He  says  the  nest  “ is  not 
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placed  on  a branch,  but  is  suspended  between  two  thin  twigs,  to  which  it  i8 
fastened  by  floss  silk,  torn  from  the  cocoons  of  Bombyz  Hutloni  (Westwood),  and  by 
a few  slender  fibres  of  the  bark  of  trees,  or  hair,  according  to  circumstances.  So 
slight  and  fragile  is  the  little  oval  cup,  that  it  is  astonishing  the  mere  weight  of  the 
parent  bird  does  not  bring  it  to  the  ground  ; and  yet,  within  it,  their  young  ones  will 
safely  outride  a gale  that  will  bring  the  weightier  nests  of  Jays  and  Thrushes  to  the 
ground.”  These  birds  have  no  regular  song,  but  merely  a feeble  twittering  note,  which 
is  constantly  emitted  whilst  they  are  engaged  in  their  search  for  food. 

The  sub-family  of  the  Paiincc,  or  Titmice,  consists  of  a number  of  diminutive 
sprightly  birds,  which  are  found  in  both 
hemispheres.  In  these  birds  the  bill  is 
short,  straight,  and  tapering,  with  the  upper 
mandible  quite  destitute  of  the  usual  notches 
at  the  tip.  The  nostrils  are  placed  at  the 
base  of  the  bill,  and  usually  concealed  by 
the  recurved  feathers  of  the  forehead.  The 
wings  are  short,  and  the  tail  long  ; the  tarsi 
rather  long  and  slender,  distinctly  scutcl- 
lated  in  front ; the  inner  toe  is  the  shortest, 
and  all  the  toes  are  furnished  with  strong, 
curved  claws. 

' These  little  birds,  several  species  of  which 
are  well  known  in  England  under  the 
names  of  Tits,  Titmice,  and  Tom  Tits,  are 
active,  lively,  and  courageous,  and  many 
of  them  aie  adorned  with  exceedingly  beautiful  colours.  They  are  found  principally 
in  wooded  countries,  where  they  feed  upon  insects  and  larvae,  which  they  capture 
both  upon  the  bark  and  leaves  of  the  trees  and  shrubs.  In  search  of  these  they  may 
be  seen  clinging  in  every  variety  of  attitude  to  the  branches  and  twigs  ; and  when 

thus  engaged,  from  the  sprightliness  of  their 
whole  behaviour,  they  are  exceedingly  pleasing 
objects.  They  are  often  seen  engaged  in  this 
manner  in  gardens,  where  they  climb  about 
the  fruit-trees  in  every  direction,  and  often 
destroy  a good  many  buds  in  their  search  for 
insects  contained  in  them. 

The  Tits  do  not,  however,  confine  them- 
selves to  insect  food ; they  will  readily  peck  at 
meat  or  even  carrion,  and  Mr.  Hepburn  says 
he  has  seen  the  common  Blue  Tit  ( Porn* 
cxruleus , Fig.  250)  descend  upon  the  meat  ex- 
posed in  a butcher’s  shop  in  the  town  of  Had- 
dington. The  Great  Tit  ( Partis  major,  Fig. 
249),  which  is  itself  less  than  six  inches  in  length,  is  said  even  to  kill  small  birds  by 
repeated  blows  upon  the  head  with  his  sharp  bill,  afterwards  pecking  out  and  eating 
the  brains  of  his  victim.  They  also  eat  seeds  of  various  kinds,  especially  during  severe 
weather,  when  they  generally  approach  the  habitations  of  man  to  pick  up  any  of  the 
numerous  fragments  of  food  which  are  always  to  be  found  about  houses. 


Fig.  249. — Head  of  the  Great  Titmouse 
(Parus  major). 


Fig.  250.— Head  of  the  Blue  Titmouse 
( Purus  coeruleus). 
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These  birds  build  their  nests  in  various  situations,  sometimes  on  the  branches  of 
I trees,  sometimes  in  cavities  in  walls,  or  in  the  hollows  of  trees, — the  latter  they  are 
said  to  enlarge  for  this  purpose  in  the  same  way  as  the  woodppokors.  The  nests  are 
, usually  formed  of  grass  and  moss,  and  lined  with  hair  and  feathers.  The  eggs  are  nume- 
t rous,  usually  from  six  to  eight ; but  the  little  Blue  Tit  lays  sometimes  as  many  as 
; twelve  eggs.  During  the  period  of  incubation,  and  after  the  young  are  hatched,  these 
j diminutive  ercaftires  exhibit  the  greatest  courage  in  defence  of  their  progeny,  attacking 
I birds  much  larger  than  themselves  whom  they  may  suspect  of  nefarious  designs.  The 
i female  will  sometimes  remain  on  the  nest  until  a person  has  introduced  the  hand, 
when  she  produces  a hissing  noise,  and  pecks  at  the  intruder  with  great  violence  ; in 
fact,  Mr.  Yarrell  says  that  the  boys  in  some  counties  give  the  name  of  Billy  Biter 
to  the  Blue  Tit,  “from  a vivid  recollection  of  certain  impressions  made  on  their 
t j fingers.” 

Our  British  species  are  very  generally  distributed  over  the  continent  of  Europe, 

| and  most  of  them  are  exceedingly  common  birds  in  this  country.  The  only  species 
, . that  can  be  called  rare  in  Britain  is  the  Crested  Tit  ( Parus  cristatus ),  a beautiful  little 
[ bird,  in  which  the  feathers  of  the  crown  are  elongated  so  as  to  form  a conical  crest. 

' The  Long-tailed  Tit  ( Mecisturci  caudata),  which  is  also  a common  species,  is  rendered 
| -remarkable  by  the  great  length  of  its  tail,  which  is  at  least  twice  as  long  as  that  of 
any  other  native  species  of  the  group. 

One  of  the  British  species,  the  Bearded  Tit  ( Calamophilus  biarmicus ).  is  remarkable 
rdfromits  constantly  inhabiting  the  neighbourhood  of  water,  living  amongst  the  reeds 
and  sedges  of  the  margin.  It  feeds  to  a considerable  extent  upon  the  seeds  of  these 
•plants,  and  its  stomach  forms  a muscular  gizzard  which  the  true  Tits  do  not  possess; 
•some  authors  have  therefore  proposed  its  removal  amongst  the  Conirostral  birds.  It 
ualso  eats  insects,  in  search  of  which  it  climbs  about  upon  the  upright  stems  of  the 
Irreeds  with  great  facility,  and  a good  deal  of  its  food  appears  to  consist  of  small  shelled 
'Mollusea,  of  the  genera  Succinea  and  Pupa , with  which  its  crop  has  been  found 
| completely  crammed.  These  are  swallowed  whole,  but  the  shells  are  soon  broken  up 
:by  the  action  of  the  gizzard.  The  nest  of  this  species  is  built  amongst  the  thick 
Lherbage  close  to  the  ground,  without  being  suspended. 

The  exotic  species  of  this  group  closely  resemble  our  British  species  in  their  habits; 

■ in  warm  climates  they  appear  generally  to  prefer  mountainous  districts,  some  of  the 
.'Indian  species  being  commonly  found  at 
:an  elevation  of  more  than  seven  thous- 
rand  feet. 

In  the  sub-family  of  the  Erythacincc 
or  Robins,  the  bill  is  rather  short,  slen- 
eder,  tapering,  somewhat  conical,  and 
: depressed  at  the  base,  with  the  ridge 

■ of  the  upper  mandible  nearly  straight, 

•slightly  decurved  at  the  tip,  which 
: is  very  indistinctly  notched.  The  gape 

»s  more  or  less  distinctly  furnished  with 
1 bristles.  The  nostrils  are  of  an  oblong 
form,  placed  in  the  anterior  part  of  a membranous  groove,  the  basal  portion  of 
which  is  feathered.  The  tarsi  are  usually  long  and  slender,  compressed  and  covered 
in  front  with  a single  long  plate,  in  which,  however,  the  divisions  of  the  scutcUa  are 

L - 


Fig.  251. — Head  of  the  Whinchat  ( Saxicola 
rubetra). 
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often  distinctly  perccptiblo  ; and  the  toes  are  of  moderate  size  (the  hind  toe  and~ch^T" 
being  usually  the  largest),  covered  with  scutella  and  armed  with  rather  large,  curved 
compressed,  and  acute  claws. 

The  Robins  are  for  the  most  part  inhabitants  of  the  Eastern  Hemisphere,  in  all 
parts  of  which  they  occur.  They  feed  principally  upon  insects  and  worms,  for  which 
they  search  in  every  direction,  some  seeking  their  food  mostly  upon  the  ground 
amongst  stones,  fallen  loaves,  &c.  ; whilst  others  frequent  woods,  and  find  their  insect  ^ 
prey  upon  the  branches  of  trees  and  shrubs.  Several  of  them  often  pursue  insects  1 
on  the  wing.  They  also  feed  to  a greater  or  less  extent  upon  fruits,  and  even  upon  ■ 
seeds  ; and  in  severe  weather  many  of  the  species  approach  the  abodes  of  man,  and  1 
pick  up  indiscriminately  any  fragments  of  food  that  may  fall  in  their  way.  Their  I 
nests  are  large,  and  carefully  lined  with  soft  materials ; their  eggs  are  generally  of  a i 
pale-blue  colour. 

Nine  species  of  this  group  have  been  found  in  Britain,  of  which  three  are  perma-  j 
nent  residents  in  this  country,  three  visit  us  to  pass  the  summer,  and  three  are  found  j 

here  only  as  occasional  visitors.  The  most 
familiarly-known  of  all  the  species,  — the  j 
charming  little  Redbreast  ( Erylhacus  rubecula , 
Fig.  252), — belongs,  as  is  well  known,  to  the  ! 
first-mentioned  series  ; but  in  the  more  north-  ! 
em  countries  of  Europe  it  is  a summer  visitor.  J 
It  is  a permanent  resident  in  all  temperate 
parts  of  Europe,  and  occurs  in  Asia  Minor  and  j 
the  north  of  Africa.  In  all  European  countries 
it  is  a universal  favourite,  and  its  familiar 
names  in  most  languages  are  expressive  of  the 
affection  with  which  it  is  regarded.  The  prin- 
cipal cause  of  this  is  to  be  found  in  the  boldness  with  which  the  Redbreast  approaches 
human  habitations  ; of  all  the  small  birds  he  certainly  exhibits  the  least  dread  of  man, 
and  when  a severe  winter  renders  his  chances  of  obtaining  food  in  the  open  country 
rather  precarious,  he  seems  to  lay  aside  all  fear,  and,  with  very  little  encouragement, 
will  enter  the  cottage  and  pick  up  the  crumbs,  without  appearing  in  the  least  discom- 
posed by  the  presence  of  the  cottager’s  family.  The  appearance  of  the  Robin  is  also 
greatly  in  his  favour ; his  air  and  movements  are  exceedingly  sprightly,  his  eye  is 
very  beautiful,  and  when  he  ventures  into  close  quarters  with  his  human  friends,  he  eyes 
them  with  a peculiar  turn  of  the  head,  and  a mixture  of  confidence  and  doubt  in  his 
whole  aspect  which  are  exceedingly  amusing. 

This  boldness  and  confidence  in  man  attends  the  Robin  even  during  the  breeding 
season.  In  general  the  nest  is  built  on  a bank  amongst  bushes,  or  in  a hole  of  a wall 
or  decayed  tree  ; but  several  instances  are  on  record  in  which  the  birds  have  built  and 
brought  up  their  young  in  outbuildings,  which  were  constantly  visited  by  their  owners ; 
and  during  the  completion  of  the  Crystal  Palace  at  Sydenham  in  1854,  several  Robins  ! 
lived  in  the  interior  of  the  building  and  made  their  nests  in  the  holes  of  the  large  roots  j 
which  were  employed  in  the  formation  of  the  banks  at  the  south  end,  notwithstanding 
the  constant  passing  and  repassing  of  the  workmen,  and  the  almost  deafening  noise  that 
was  continually  going  on.  The  nest  is  composed  externally  of  moss,  dead  leaves,  and 
dry  grass,  and  lined  with  hair  and  occasionally  feathers.  The  eggs  are  usually  five  or 
six  in  number,  white,  with  pale  reddish-brown  spots. 


Fig.  252. — Head  of  the  Redbreast  (Hry- 
thacus  rubecula). 


THE  hedge  sparrow— the  stonechat. 
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As  a general  rule  and  especially  during  the  breeding  season,  the  Robin  is  a most 
pugnacious  little  fellow,  attacking  and  driving  off  all  tlio  small  birds  from  the  neighbour- 
hood of  his  favourite  resort.  He  has  even  been  known  to  assault  cats,  when  they  have 
approached  too  near  Ins  home.  He  sings  very  sweetly,  and  according  to  White  through 
the  whole  of  the  spring,  summer,  and  autumn.  He  is  also  said  to  sing  even  in  dull 
rainy  weather,  when  almost  all  other  song-birds  are  silent.  ’ 

Another  resident  species  is  the  Hedge  Warbler  or  Hedge  Sparrow  (. Accentor  modu- 
foru,  Fig.  253),  an  exceedingly  abundant  and  generally  distributed  species,  which  is 
constantly  found  about  hedgerows  and  in  gardens.  Like  the  Robin,  this  bird  also 
.approaches  the  houses  in  winter  in  search  of  food,  and  it  appears  to  be  a gentle  and 
interesting  little  creature.  It  has  none  ° 


Fig.  233.  Head  of  the  Hedge  Sparrow  ( Accentor 
modular  is). 


of  the  pugnacity  of  its  red-breasted 
relative,  and  when  the  two  come  into 
collision,  which  is  not  unfrcquently  the 
ease,  the  Hedge  Sparrow  is  always 
If  forced  to  give  way  before  his  impetuous 
juassailant.  It  builds  its  nest  of  green 
I moss,  fine  roots,  and  wool,  and  lines  it 
vwith  hair,  generally  placing  it  low  down 
iin  a bush  or  hedge.  It  is  one  of  the 
tfirst  birds  that  builds  in  this  country, 

. its  nest  being  generally  completed  early 
in  March,  and  as  the  hedges  at  that  season  are  usually  bare  of  leaves  the  nest  is  very 
easily  discovered  and  frequently  becomes  the  booty  of  some  birds’ -nesting  boy-  indeed 
*aa  Mr.  Knapp  observes,  the  eggs  of  this  bird  are  always  found  in  such  numbers  on  the* 
^strings  of  these  young  robbers  that  it  is  a wonder  the  species  is  not  altogether  extirpated. 
.The  eggs,  which  are  usually  four  or  five  in  number,  are  of  a delicate  greenish-blue  colour 
-without  any  spots,  and  the  birds  generally  rear  two  broods  in  the  season.  The  song  of 

• :he  Hedge  Sparrow  is  sweet,  but  weak  and  short,  exhibiting  very  little  variety  -it  is 
, continued  nearly  all  the  year  round.  A larger  species,  the  Alpine  Accentor  (Accentor 
cjlpwus),  which  is  common  over  a considerable  portion  of  Southern  Europe  has  also 
■ occurred,  but  very  rarely,  in  this  country.  It  is  terrestrial  in  its  habits,  passing  the 
r ,ummer  m hlSh  mountain  districts,  where  it  builds  its  nest  amongst  stones  or  in  cavi- 
t ies  of  the  rocks,  and  only  descending  into  the  valleys  when  the  storms  of  winter  render 

• t3  longer  sojourn  in  its  elevated  home  impossible. 

The  third  resident  British  species  of  this  group  is  the  Stonechat  {Saxicola  rubicola ) 
*vhich,  however,  is  a migratory  bird  on  the  continent  of  Europe.  It  is  a rather 
mailer  bird  than  the  Robin,  and  is  commonly  found  upon  commons  and  heaths  which 
ure  partially  covered  with  furze  or  brushwood.  It  is  in  almost  incessant  motion, 
Tutting  about  from  one  bush  or  stone  to  another,  or  perching  upon  some  elevated  part 
nf  a bush  or  stone,  and  dashing  off  like  a Flycatcher  to  capture  some  passing  insect 
:nd  then  returning  again  to  its  former  perch.  When  thus  engaged  these  birds  are 
ery  noisy,  and  from  this  the  common  namo  of  Stonechat  or  Stonechatter  is  derived. 

: hey  also  possess  a short  but  pleasing  song.  A very  similar  but  migrating  species  is 
1 ie  Whinchat  {S.  rubetra).  Its  English  namo  is  derived  from  the  great  partiality  which 
le  bird  evinces  for  furze  bushep,  which  in  many  places  are  called  whin  A third 
- id  larger  species,  the  Wheatear  ( S . cemnthe,  Fig.  254),  is  also  a migratory  bird, 

: -riving  in  great  numbers  upon  our  southern  coasts  about  the  middle  of  March,  and 
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leaving  again  for  the  south  towards  the  end  of  September.  Towards  the  end  of  July 

the  Whcatears  begin  to  as- 
semble in  great  numbers  upon 
the  downs  of  our  southern 
coast;  and  as  they  are  then 
in  first-rate  condition  and 
greatly  esteemed  for  the  table, 
they  are  captured  in  immense 
quantities  by  the  shepherds 
who  attend  to  the  numerous 
flocks  in  those  districts.  Some 
idea  of  the  havoc  made 
Fig.  261.  Hend  of  the  Wheatear  {Saxicola  ccnanthc).  amongst  these  little  birds 

during  the  months  of  August  and  September,  may  be  obtained  from  the  fact,  that  as 
many  as  eighty-four  dozen  have  been  taken  by  one  shepherd  in  a day  ; and  according 
to  Pennant  the  number  annually  caught  in  the  neighbourhood  of  Eastbourne,  in 
Sussex,  amouted  to  about  1840  dozen.  The  mode  in  which  they  are  taken  is  singular 
from  its  simplicity.  A chamber  is  formed  by  cutting  out  an  oblong  piece  of  turf, 
which  is  then  laid  over  the  hole  formed  in  the  opposite  direction,  so  as  to  be  supported 
by  its  ends  ; and  two  passages  are  also  cut  in  the  turf  leading  into  the  chamber. 
Through  these  the  birds  run  for  shelter  at  the  least  alarm  ; but  in  the  middle  of  the 
chamber  a small  upright  stick  is  placed  supporting  two  running  loops  of  horse-hair, 
so  arranged  that  it  is  almost  impossible  for  a bird  to  run  through  the  chamber  without 
getting  his  neck  into  one  of  the  nooses.  It  is  said  that  one  shepherd,  with  the  assist- 
ance of  his  lad,  will  attend  to  from  five  to  seven  hundred  of  these  snares. 

The  other  three  British  species  of  this  group  are  the  Redstarts  ( Rutieilla ),  of  which, 
however,  two  are  only  occasional  visitors  to  this  country.  The  third,  the  common 
Redstart  {Rutieilla  pheenicura),  is  a regular  summer  visitor,  but  never  occurs  in  great 
abundance.  In  its  general  habits  this  bird  resembles  the  Redbreast,  and  feeds  like  it 
upon  insects,  worms,  and  fruits.  The  name  of  Redstart,  applied  to  this  bird,  is  in 
allusion  to  the  red  colour  of  its  tail,  and  the  constant  jerking  motions  of  this  organ 
with  which  it  accompanies  its  changes  of  position.  The  Redstart  is  particularly  partial 
to  walls,  especially  if  old  and  covered  with  ivy.  It  often  builds  its  nest  in  holes  in 
such  situations.  It  also  breeds  in  the  holes  of  trees,  and  not  unfrequently  on  the 
ground.  The  eggs  are  usually  from  four  to  six  in  number,  and  of  a uniform  greenish- 
blue  colour. 

The  exotic  species  of  this  group  appear  to  be  most  abundant  in  Asia,  and  a great 
number  are  found  in  India.  One  of  these,  the  Kittacincla  macroura,  is  described  as  a 
most  splendid  songster,  almost,  if  not  quite,  equal  to  the  European  Nightingale ; in 
fact,  it  is  denominated  the  Indian  Nightingale  by  some  naturalists.  It  inhabits  the 
recesses  of  the  forests,  and,  like  the  Nightingale,  sings  during  the  night.  Mr.  Blyth 
states  that  many  thousands  of  these  birds,  which  are  called  Shumds  by  the  Bengalese, 
are  kept  in  cages  in  Calcutta,  and  that  it  is  the  universal  practice  to  darken  their 
cages  by  wrapping  them  round  with  several  folds  of  cloth,  enough,  as  he  observes, 
“ to  stifle  the  luckless  captives  in  this  climate,  though,  it  must  be  confessed,  they  sing 
most  vigorously  while  thus  circumstanced.”  He  adds,  “ It  is  a practice  of  the  rich 
natives  to  employ  servants  to  carry  about  their  Shamas  and  other  birds,  and  the 
number  which  are  thus  borne  about  the  streets  of  Calcutta  is  astonishing : the  poor 
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birds  arc  shut  out  from  all  light  and  air,  like  Mahommedan  ladies  enjoying  their 
evening  drive,  but  they  nevertheless  sing  forth  most  lustily  and  melodiously.”  Mr. 
Tickell  also  describes  tho  song  of  the  bird,  when  heard  in  its  native  forests,  as  won- 
derfully beautiful.  Ho  says,  “ The  strains  sweep  with  a gush  of  sweetness  through 
the  enchanting  solitudes  which  this  bird  makes  its  favourite  resort,  at  times  when 
other  birds  are  silent  in  rest ; and  in  unison  with  the  surrounding  scenery,  in  which 
•nature  seems  to  have  lavished  eveiy  fantastic  invention  of  beauty,  the  effect  produced 
upon  tho  mind  and  ear  can  alone  be  appreciated  by  those  who  have  witnessed  tho 
magnificence  of  a tropical  forest.” 

Another  Indian  species,  which  has  a beautiful  song,  is  tho  Dayal  ( Copsychus 
saularis ),  which,  according  to  Mr.  Layard,  is  called  the  Magpie  Robin  by  the  English 
residents  in  Ceylon,  where  it  is  regarded  with  the  same  interest  accorded  in  Europe  to 
its  red-breasted  relative.  In  India  it  is  constantly  caged,  both  for  the  sake  of  its 
song  and  for  another  quality,  in  the  possession  of  which  it  also  resembles  our  Robin 
its  pugnacity.  Fighting  the  tame  birds,  according  to  Mr.  Hodgson,  is  a favourite 
amusement  of  the  rich ; and  he  adds,  that  no  game-cocks  can  contend  with  more 
energy  and  perseverance  than  these  little  birds.  The  same  author  states  that  the 
professional  bird-keepers  take  advantage  of  this  pugnacious  disposition  in  their  pots 
■ to  make  them  instrumental  in  the  capture  of  their  wild  brethren.  During  the  spring  | 
it  appears  the  male  birds  are  continually  challenging  each  other,  and  as  soon  as  one 
has  uttered  his  note  of  defiance  it  is  answered  by  another,  and  these  altercations 

• usually  end  in  a battle.  The  bird-keeper  accordingly  carries  a tame  male  on  his 
' hand  to  the  nearest  garden  or  grove,  when  the  bird  at  his  bidding  utters  his  challenge, 

and  if  this  is  answered  by  a wild  bird,  the  tame  one  is  immediately  slipped,  and  a 
desperate  combat  commences,  in  the  course  of  which  the  man  easily  secures  the  wild 
rbird,  the  tame  one  actually  assisting  in  the  act,  by  holding  his  opponent  with  his  bill 
.and  claws. 

Another  species,  the  Thamnobia  fulicata,  or  Indian  Robin,  even  exceeds  his 
: European  representative  in  boldness  and  familiarity  ; it  is  always  found  about  houses 
which  it  frequently  enters,  and  is  a great  favourite  both  with  the  natives  and  the 
:European  residents. 

Of  the  few  American  species  we  need  only  notice  the  Blue  Bird  of  the  United  States 
(( Sialia  sialis ),  which  in  its  general  form  and  habits  closely  resembles  our  own  Robin 

* whose  place  he  appears  to  take  in  the  affections  of  the  country  people  in  America.  The 
I Blue  Bird  is  essentially  a summer  bird  in  the  United  States,  and  in  winter  a consider- 
nblc  portion  of  the  species  appears  to  migrate  southwards,  as  at  this  season  it  is  very 

:ommon  in  the  "West  Indian  Islands,  and  the  tropical  parts  of  America.  That  some 
i lo  not  undertake  such  a distant  pilgrimage,  however,  is  proved  by  the  fact  that  a few 
: ;enerally  make  their  appearance  in  their  summer  haunts  whenever  a few  days  of  mild 
» veather  occur  in  the  course  of  the  winter.  The  song  of  the  Blue  Bird  is  described  as 
i ieing  sweet  and  pleasing,  and  appears  to  he  greatly  admired  in  the  States.  It  builds  in 
’he  holes  of  trees  and  similar  situations,  and  lays  five  or  six  eggs  of  a pale  blue  colour. 

! ts  food  consists  for  the  most  part  of  insects  and  spiders,  but  occasionally,  especially  in 
he  autumn,  this  diet  is  varied  with  fruits  of  different  kinds. 

The  typical  sub-family  of  the  Sylvince,  or  True  Warblers,  presents  a very  close 
••  esemblance  in  its  general  characters  to  the  preceding  group.  The  bill  is  of  the 

ame  form,  but  generally  a little  longer  and  less  depressed  at  the  base,  and  the  I 
. otch  in  the  upper  mandible  is  usually  rather  more  distinct.  The  nostrils  are  1 
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basal,  placed  in  a membranous  groove,  and  frequently  furnished  with,  an  opercular 
scale.  The  tarsi  are  rather  long  and  slender,  covered  in  front  with  distinct  scales. 

In  their  general  form  these  birds  are  less  robust  than  the  Erythacinse,  which,  how- 
ever, they  resemble  in  many  respects. 
They  are  active,  lively  birds,  which  gene- 
rally inhabit  trees  and  bushes,  where  they 
seek  for  the  insects  which  constitute  their 
principal  food.  These  they  not  unfre- 
quently  take  on  the  wing  in  the  manner  of 
the  Flycatchers.  They  also  feed  upon 
fruits,  and  some  of  the  species  also  eat 
small  seeds.  Their  nests  are  very  neatly 
constructed,  and  generally  cup-shaped ; 
their  eggs  usually  vary  from  five  to  eight 
in  number,  and  they  rear  two  broods  in 
the  season.  They  are  generally  gifted  with  great  power  of  song,  some  of  them,  such 
as  the  celebrated  European  Nightingale  (Philomela  luscinia ),  being  pre-eminent  in  this 
respect.  Like  the  majority  of  insectivorous  birds,  those  which  occur  in  the  temperate 
and  colder  climates  are  generally  migratory  in  their  habits,  the  English  species,  with 
the  exception  of  two,  arriving  with  us  in  the  spring  and  leaving  us  again  in  the 
autumn  for  the  more  genial  regions  of  the  south.  They  are  found  in  both  hemispheres. 

We  shall  be  compelled  only  to  notice  a very  few  of  the  most  remarkable  of  the 
numerous  species  belonging  to 
this  group,  of  which  no  less 
than  fifteen  have  been  recorded 
as  British.  And  first  amongst 
these  we  must  refer  to  the 
Nightingale  ( Philomela  luscinia , 

Fig.  256),  which  has  been  the 
theme  of  admiration  with  poets 
and  writers  of  all  classes  from 
time  immemorial,  and  is  cer- 
tainly the  most  celebrated  of  all 
song-birds.  This  bird,  which, 
notwithstanding  its  beautiful 
notes,  is  perhaps  as  dingy  and 
homely  in  its  appearance  as  any 

of  the  inhabitants  of  the  air,  is  a migratory  bird  in  this  country,  where  it  arrives 
about  the  middle  of  April,  and  it  is  remarkable  that  the  course  of  its  migration  appears 
to  be  in  a direct  line  from  south  to  north,  for  it  is  never  heard  in  the  most  western 
parts  of  the  kingdom  (Wales  and  Cornwall),  nor  are  any  instances  on  record  of  its 
occurrence  in  Ireland.  Its  migration  towards  the  north  is  also  limited  in  a singular 
manner ; in  the  eastern  parts  of  England  it  is  said  never  to  proceed  much  further 
north  than  the  city  of  York,  whilst  on  the  west  it  has  been  heard  near  Carlisle,  and 
yet  we  have  no  reliable  evidence  of  its  occurrence  even  in  the  south  of  Scotland.  This 
is  the  more  remarkable,  as  on  the  European  continent  the  Nightingale  extends  its 
migrations  into  Denmark,  Sweden,  and  the  corresponding  portions  of  Russia. 

From  the  moment  of  their  arrival  in  this  country,  the  males,  which  precede  tho 


Fig.  256. — Nightingale  ( Philomela  luscinia ). 


Fig.  255.— Head  of  the  Nightingale  ( Philomela 
luscinia). 
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I fTf8,  bV  d&73’  Tmence  their  sonDi  and  continue  it  until  the  youngare 
Batched,  which  generally  takes  place  in  Juno.  During  the  whole  season  of  incubation 
the  male  sings  at  intervals  during  the  day,  and  also  serenades  his  mate  in  the  night, 
when  most  other  birds  have  retired  to  roost.  It  is  probably  to  this  habit  of  pouring 
| ^ stillness  of  the  night  that  this  bird  is  indebted  for  some  of  his 

— ’ and  therc  not  wanting  some  authors  who  have  insinuated  that  several 
others  of  our  native  birds,  if  heard  under  the  same  circumstances,  would  be  considered 
superior,  to  the  Nightingale.  Nevertheless  there  is  no  doubt  that 
whether  by  day  or  night  the  Nightingale  is  a most  charming  songster,  and  we  can 
easily  sympathize  with  the  enthusiasm  which  prompted  old  Izaak  Walton  to  express 
is  a miration  of  the  bird  in  the  following  quaint  terms  “ But  the  Nightingale,” 
says  he  another  of  my  airy  creatures,  breathes  such  sweet  loud  music  out  of  her 
httleimtmmental  throat,  that  it  might  make  mankind  to  think  that  miracles  are  not 
cease  . He  that  at  midnight,  when  the  very  labourer  sleeps  securely,  should  hear,  as 
I have  very  often,  the  clear  airs,  the  sweet  descants,  the  natural  rising  and  falling, 
and  redoubling  of  her  voice,  might  well  he  lifted  above  earth,  and  say, 
Lord,  what  music  hast  thou  provided  for  the  saints  in  Heaven,  when  thou  afforded 
bad  men  such  music  on  earth.’  ” 

The  Nightingale  frequents  woods,  plantations,  and  hedge-rows,  and  is  by  no  means 
uncommon  in  the  great  market  gardens  in  the  vicinity  of  London.  It  appears  to  prefer 
damp  localities.  The  nest  is  made  of  leaves,  with  a little  grass  or  a few  rushes  ; gene- 
rally placed  m a hollow  on  the  ground,  and  lined  with  a few  fine  roots  ; but  the  whole 
is  so  loosely  constructed  that,  according  to  Mr.  Yarrell,  it  is  necessary  to  tie  it  round 
several  times  with  string  before  attempting  to  remove  it  from  its  position.  The  eggs 
are  four  or  five  m number,  and  of  an  olive-brown  colour. 

Great  numbers  of  these  birds  are  kept  in  confinement,  and  a good  Nightingale 
fetches  a high  price.  The  bird-catchers  are  always  on  the  look  out  for  the  arrival  of 
these  birds,  as  the  males,  if  caught  immediately,  before  they  have  paired,  are  far  more 
likely  to  survive  than  if  their  capture  is  delayed  until  after  they  have  provided  them- 
se  ves  with  partners ; in  fact,  in  the  latter  case,  the  birds  usually  languish  and  die. 
The  bird-catchers  sometimes  put  out  the  eyes  of  young  Nightingales,  taken  from  the 
nest,  from  an  opinion  that  they  sing  hetter  when  thus  deprived  of  the  benefit  of  light  • 

but  there  appears  to  be  no  reason  to  believe  that  this  cruel  practice  has  any  effect  upon 
the  bird  8 vocal  powers.  * 

Another  beautiful  songster  belonging  to  this  group  is  the  Blackcap  (Curr'uca  atri- 

captlla,  Fig.  257),  which  also  arrives  in  this 
country  in  the  beginning  or  middle  of  April. 
By  many  people  the  song  of  this  bird  is  con- 
sidered equal  to  that  of  the  Nightingale,  and 
there  is  no  doubt  that  the  Blackcap  is  one  of 
the  finest  of  our  native  song-birds.  The  male 
is  readily  distinguished  by  his  jet  black  head, 
from  which  his  ordinary  name  is  derived.  He 
is  said  to  assist  in  the  business  of  incubation 
to  a greater  extent  than  the  males  of  most 
small  birds,  and,  in  some  instances,  has  been 
observed  to  sing  whilst  thus  occupied ; in  fact, 


Fiff.  257. — Head  of  the  Blackcap  ( Curruca 
atricopilla). 
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a writer  in  the  Magazine  of  Natural  History  states,  that  he  has  several  times  been 
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guided  to  the  nest  of  the  Blackcap  by  hearing  the  male  singing  whilst  sitting  on 
the  eggs.  Like  the  Nightingale,  this  bird  frequents  woods,  plantations,  hedges,  and 
gardens ; but  the  nest,  instead  of  being  placed  on  the  ground,  is  usually  fixed  in  a 
hush,  at  a height  of  two  or  three  feet, — it  is  formed  of  bents  and  dried  herbage,  and 
lined  with  fibrous  roots  and  hair.  The  eggs  aro  usually  five  in  number,  of  a pale 
greenish-white  colour,  mottled  and  spotted  with  light  and  dark  brown.  Although  shy 
in  a state  of  nature,  the  Blackcap  becomes  familiar  in  confinement,  and  will  take  his 
food  from  the  hand.  This  consists  of  insects  and  fruit,  and  the  bird  is  said  to  be 
particularly  fond  of  raspberries  and  currants. 

Three  species  nearly  allied  to  the  Blackcap  are  also  found  in  this  country— they 
are  the  Garden  Warbler  ( Curruca  hortensis),  the  Whitethroat  (C.  cinerea),  and  the 
Lesser  Whitethroat  ( C . sylviella).  They  all  resemble  the  Blackcap  in  their  habits,  are 
lively  and  interesting  birds,  and  possess  a greater  or  less  power  of  song,  the  first-  I 
mentioned  species  especially  being  a very  pleasing  songster. 

The  other  British  species  have  but  little  merit  in  their  song,  although  it  is  fre- 
quently soft  and  agreeable.  The  Grasshopper  Warbler  ( Sibillatrix  locustella)  is  so  called  ' 
from  the  peculiar  chirping  note  like  that  of  a Cricket,  which  it  is  incessantly  emitting. 
The  genus  Calamodyta  includes  some  species  which  are  always  found  amongst  the  reeds  ! 
and  sedges  of  the  banks  of  rivers ; and  the  nest  of  one  of  these,  the  Heed  Warbler 
(O',  arundinacea),  is  a very  elegant,  conical,  cup-shaped  structure,  beautifully  supported 
by  the  stems  of  three  or  four  reeds,  round  which  the  materials  of  the  nest  are  woven. 
The  Dartford  Warbler  ( Melizophilus  Dctrtfordiensis ),  so  called  from  its  having  been  first  ’ 
discovered  near  Dartford  in  Kent,  is  noted  for  its  great  partiality  to  furze,  whence  it  ! 
is  called  in  some  places  the  Furzeling  or  Furze  Wren.  It  is  one  of  our  permanent  i 

residents,  and  makes  a slight  cup-shaped  nest  of  dried 
herbage  in  the  thickest  parts  of  furze  bushes.  The 
birds  of  the  genus  Sylvia  form  their  nests  on  the- 
ground,  constructing  them  of  moss  and  grass,  and 
covering  them  with  a dome,  so  that  the  nest  often 
presents  the  appearance  of  a large  ball,  with  an 
opening  on  one  side. 

The  little  Golden-crested  Wren  or  Kinglet  (Rega- 
ins cristatus,  Fig.  258),  the  most  diminutive  of  our 
native  birds,  is  also  a member  of  this  group.  It  is 
about  three  inches  and  a half  in  length,  of  a yellowish 
olive-green  colour  above  and  yellowish  gray  beneath ; and  the  crown  of  the  head  is 
adorned  with  a beautiful  orange-yellow  crest,  which  is  bordered  on  each  side  with 
black:  This  charming  little  bird  is  a permanent  resident  in  this  conntry,  to  which, 

indeed,  it  even  appears  to  migrate  in  considerable  numbers  in  the  winter  from  the  cold 
countries  of  the  north  of  Europe.  It  is  generally  found  in  fir  woods,  and  is  exceedingly 
sociable  in  its  habits,  associating  not  only  with  its  own  species,  but  with  several  other 
insectivorous  birds,  such  as  the  Tits  (Panned)  and  Creepers  (Certhinee).  In  its  manners 
it  bears  a very  close  resemblance  to  the  Tits,  exhibiting  great  liveliness,  hopping  from 
, branch  to  branch,  and  clinging  to  the  twigs  in  various  positions,  sometimes  even  back, 
downwards,  whilst  searching  for  the  small  insects  which  constitute  its  principal  food. 

Its  nest  is  an  elegant  little  cup-shaped  structure  of  moss,  frequently  lined  with 
feathers ; it  is  suspended  from  three  or  four  twigs  of  the  fir  trees,  amongst  which  the 
bird  generally  lives,  in  such  a manner  that  the  branch  serves  to  shelter  the  opening. 


Fig.  258.— Head  of  tlie  Golden- 
crested  Wren  [Regains  cristatus). 
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The  female  lays  from  six  to  ten  eggs,  and  while  sitting  on  them  sho  is  exceedingly 
bold,  allowing  herself  to  be  looked  at  without  quitting  the  nest.  AVhen  the  young  are 
hatched  she  still  retains  her  confidence  ; and  Colonel  Montagu  found  that  on  keeping 
a nest  with  eight  young  ones  in  a room  the  female  tended  them  -with  great  assiduity, 
whilst  the  male  would  not  venture  into  the  room.  His  partner,  however,  would  feed 
the  young  ones  whilst  the  nest  was  held  in  the  hand ; and  the  number  of  visits  which 
she  made  to  them  in  the  course  of  the  day  was  very  extraordinary  ; she  came  once  in  a 
minute  and  a half  or  two  minutes,  or  an  average  about  thirty-six  times  in  an  hour ; 
and  this  for  fully  sixteen  hours  in  the  day.  The  song  of  this  little  bird  is  soft  and 
pleasing,  not  unlike  that  of  the  common  Wren.  Two  other  species  of  Kinglet  have 
been  found,  hut  only  occasionally  in  this  country. 

The  habits  of  most  of  the  exotic  species  of  the  group  are  very  similar  to  those  of 
the  indigenous  birds  to  which  we  have  just  alluded ; but  we  must  refer  to  the  inge- 
: nious  little  Tailor  Birds  of  the  East  Indies,  whose  nests  are  perhaps  more  singularly 
constructed  than  those  of  any  other  birds. 

The  Tailor  Birds,  which  belong  for  the  most  part  to  the  genera  Orthotomus  and 
Frinia , usually  pick  up  the  dead  leaf  of  a tree  and  regularly  sew  it  to  a living  leaf  by 
• the  edges,  thus  forming  a sort  of  pendulous  pouch,  which  is  of 
(Course  supported  by  the  foot-stalk  of  the  leaf  which  is  still 
a attached  to  the  parent  tree.  In  some  cases,  however,  they 
i employ  two  contiguous  living  leaves.  The  thread  employed  in 
: this  operation  is  in  some  cases  spun  from  raw  cotton  by  the 
bird,  in  others  common  cotton  thread  is  made  use  of,  and  some 
r nests  exhibit  both  these  materials.  The  pouch  thus  formed  is 
left  open  at  the  top,  and  the  bottom  is  occupied  by  the  nest 
: itself,  which  is  usually  composed  of  cotton  and  flax,  neatly 
vwoven  together  and  lined  with  horse-hair.  In  these  ingenious 
l little  cradles  the  Tailor  Birds  lay  their  eggs  and  bring  up  their 
v young,  secure,  from  the  slenderness  of  their  communication  with 
t the  tree  that  supports  them,  from  the  attacks  of  the  monkeys, 

,5  makes,  and  other  enemies,  who  would  otherwise  frequently 
iddestroy  their  hopes.  Their  food  consists  of  insects,  which  they 
;t  capture  either  upon  the  bark  and  leaves  of  trees,  or  upon  the 
g ground.  The  Drymoicce  are  also  remarkable  for  the  construction 
c )f  their  nests ; they  live  in  corn-fields,  and  amongst  other  tall 
^•graminaceous  plants,  the  stems  and  leaves  of  which  they  sew 
t ogether  with  threads  formed  of  different  materials.  One  of 
ti  hese  birds,  the  Drymoica  cursitans,  is  abundant  in  India ; and 
r mother,  the  Drymoica  cyslicola , inhabits  the  south  of  Europe. 

I The  Tailor- birds,  and  Drymoica ;,  belong  to  the  sub-family  Mala-  1 ^[{j7r^b?rU°f  ^ 

r ~ina  of  Mr.  G.  E.  Gray. 

Sub-order  III. — Tenuirostres. 

General  Characters. — In  the  group  of  Tenuirostral  birds  the  bill  is  always 
i (lender,  although  very  variable  in  its  length  and  form,  being  sometimes  perfectly 
ntraight  and  sometimes  much  curved.  The  tip  of  the  upper  mandiblo  is  usually  entire 
md  acute.  The  toes  are  elongated,  especially  the  hinder  one,  and  the  outer  toe  is 
i usually  more  or  less  united  to  the  middle  one  at  the  base. 
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The  leading  character  of  those  birds  consists  in  the  slenderness  of  the  bill ; but 
many  of  them  certainly  present  an  exceedingly  close  resemblance,  even  in  the  form  of 
this  organ,  to  the  birds  of  the  preceding  section.  Like  them,  also,  their  food  consists 
principally  of  insects,  which,  however,  they  generally  capture  on  plants  and  trees, 
rarely  on  the  wing  or  on  the  ground.  The  majority  are  destitute  of  the  peculiar 
arrangement  of  the  lower  larynx,  by  which  the  beautiful  songs  of  the  Dentirostral 
birds  are  produced. 

Divisions. — This  group  may  be  divided  into  five  great  families.  The  first  of 
these,  the  family  of  the  Certhidcc  or  Creepers,  includes  a great  variety  of  forms, 
and  the  characters  by  which  it  is  circumscribed  are  exceedingly  vague ; it  may,  in 
fact,  almost  be  regarded  as  a receptacle  for  all  the  Tenuirostral  birds  which  will  not 
enter  any  of  the  other  families.  The  bill  in  these  birds  is  more  or  less  elongated, 
slender,  and  slightly  arched ; the  tip  of  the  upper  mandible  is  acute,  and  usually 
entire ; the  nostrils  are  placed  at  the  base  of  the  bill,  in  a small  groove,  and  covered 
by  a membranous  scale.  In  the  form  and  structure  of  the  wings  and  feet,  these  birds 
exhibit  many  varieties ; but  the  legs  are  usually  short,  and  the  toes  long  and  furnished 
with  strong  curved  claws.  The  trachea  in  these  birds  is  furnished  with  an  apparatus 
for  singing,  and  many  of  the  species  have  a sweet  song.  The  name  of  Creepers,  given 
to  these  birds  collectively,  indicates  the  mode  of  life  of  most  of  the  species ; they  seek 
their  insect  food  by  running  about  upon  the  trunks  and  branches  of  trees,  very  much 
in  the  manner  of  the  Woodpeckers.  With  very  few  exceptions,  they  are  all  of  small 
size. 

Of  the  numerous  sub-families  into  which  the  Certhidae  are  divided,  that  of  the 
Troglodytince , or  Wrens,  approaches  most  closely  to  the  preceding  sub-order  ; in  fact, 
our  common  Wren  has  often  been  placed  by  the  side  of  the  Golden-crested  Wren 
amongst  the  Sylvidm.  In  these  birds  the  tarsi  are  long  and  slender ; the  toes  are  long ; 
the  outer  one  longer  than  the  inner,  and  slightly  united  to  the  middle  toe  at  the  base, 
the  inner  one  being  free.  The  bill  is  usually  slightly  curved,  and  the  tip  of  the  upper 
mandible  is  entire.  The  wings  are  short  and  rounded,  and  the  tail,  which  varies 
considerably  in  length,  is  usually  rounded  at  the  extremity. 

This  group  includes  at  once  the  largest  and  smallest  members  of  the  family— 
namely,  the  diminutive  Wrens  and  the  Australian  Lyre-birds,  which  in  bulk,  and  to  a 

certain  extent  also  in  appearance,  approach 
the  Gallinaceous  birds.  In  their  general 
habits  the  Troglodytinae  agree  closely  with  the 
common  Wren  ( Troglodytes  vulgaris , Fig.  260), 
and  a short  description  of  the  manners  of  this 
bird  will  consequently  furnish  a very  fair 
notion  of  those  of  the  rest  of  the  group.  This 
diminutive  creature,  one  of  the  smallest  of  our 
British  birds,  as  it  measures  only  about  four 
inches  in  length,  is  familiarly  known  to  almost 
every  one.  It  is  an  active,  lively  little  bird, 
and  appears  to  share  with  the  Robin  in  the  affections  of  country  people.  It  frequents 
hedges,  gardens,  and  bushy  places,  flitting  from  bush  to  bush  with  a direct  flight,  and 
feeding  principally  upon  insects  of  various  kinds,  and  also  occasionally  upon  seeds  an 
fruits.  In  spring  and  summer  the  male  has  a very  sweet  song,  which  is  exceedingly 
loud  and  rich,  especially  when  we  consider  the  smallness  of  the  pipe  producing  it. 


Fig.  260. — Head  of  the  Wren 
( Troglodytes  vulgaris). 
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These  birds  are'  very  familiar,  constantly  app , 'caching  the  habitations  of  man,  although 
they  do  not  exhibit  the  same  degree  of  confidence  as  the  Robin,  but  generally  conceal 
themselves  very  quickly  when  approached  too  closely.  Nevertheless  in  the  winter, 
when  cold  weather  renders  it  somewhat  difficult  to  keep  up  the  vital  heat  in  such  a 
diminutive  body,  these  birds  often  roost  in  cow  houses,  for  the  sake  of  the  warmth 
. generated  by  the  cattle.  Most  of  them,  however,  shelter  themselves  in  holes  at  this 

1 -season,  roosting  in  considerable  numbers  together,  so  as  to  keep  up  the  heat  by  close 
packing.  For  the  same  purpose  they  often  frequent  their  nests  of  the  preceding 
summer ; and  it  has  even  been  said  by  some  authors  that  the  male  occupies  himself 
svhile  the  female  is  sitting  with  preparing  several  nests,  to  afford  shelter  to  the  brood 
.n  the  coming  winter. 

The  Wrens  pair  about  the  middle  of  the  spring,  and  early  in  April  commence  the 
:onstruction  of  their  nests.  These  are  placed  in  very  various  situations,  hut  prin- 
ts .ipally  in  holes  and  crevices  in  walls,  hanks,  and  trees,  and  also  in  thatched  roofs, 
i imongst  climbing  plants,  or  even  on  the  branch  of  a tree.  The  materials  of  which  the 
Laest  is  composed  vary  according  to  the  situation  in  which  it  is  built ; thus,  according 
I o Montagu,  “ if  built  against  the  side  of  a hay-rick,  it  is  composed  of  hay ; if  against 
he  side  of  a tree  covered  with  white  moss,  it  is  made  of  that  material ; and  with 
*:-;reen  moss,  if  against  a tree  covered  with  the  same,  or  in  a bank.”  The  nest  is  very 
t arge  in  proportion  to  the  size  of  the  architect ; it  is  generally  of  an  oval  form,  domed 


ver  at  the  top,  and  furnished  with  an  opening  either  at  one  end  or  at  the  side.  It  is 
Imost  always  lined  with  feathers.  In  this  snug  chamber  the  female  usually  lays 
rom  seven  to  ten  eggs ; but  this  number,  according  to  some  writers,  is  often  greatly 


< .xceeded  ; and  Mr.  Macgillivray  records  instances  of  no  less  than  sixteen  and  seventeen 
.-ggs  being  found  in  Wren’s  nests.  The  incubation  occupies  about  ten  days,  during 
•hich  the  male  frequently  feeds  his  mate,  and  after  the  brood  is  hatched  both  parents 
re  most  assiduous  in  their  attention  to  their  young.  According  to  some  observations 
f Mr.  Weir’s,  recorded  by  Macgillivray,  a pair  of  these  birds  were  seen  to  visit  their 
vest  of  young  with  food  no  less  than  two  hundred  and  seventy-eight  times  in  the 
rurse  of  the  day.  They  produce  two  broods  in  the  season.  The  Wren  is  a permanent 
■ '•aident  in  this  country,  and  indeed  all  over  Europe  ; and  is  said  to  be  more  abundant 
a i the  northern  parts  of  this  continent  than  in  the  south. 

The  House  Wren  of  the  United  States  ( Troglodytes  domestica ) appears  to  be  far 
-.•..ore  familiar  than  our  native  species.  It  constantly  frequents  gardens,  and  builds 
tout  the  houses,  or  in  little  boxes  placed  on  purpose  for  it.  It  often  selects  curious 
haces  for  the  reception  of  its  home ; Wilson  mentions  one  instance  of  a mower  who 
aid  hungup  his  coat  in  a shed,  and  left  it  for  two  or  three  days,  finding  that  the  pro- 
r ess  of  his  arm  into  the  sleeve  was  interrupted  by  a mass  of  rubbish,  which,  on  being 
.traded,  proved  to  be  a wren’s  nest  completely  finished,  and  ready  for  the  reception 
f 'the  eggs.  The  proprietors  of  the  nest  were  by  no  means  satisfied  with  this  termi- 
b ition  of  their  labours,  but  followed  the  destroyer  for  some  distance,  scolding  him 
i olently  for  his  unwarrantable  interference  in  their  household  affairs.  The  House 
> 'ren  is  said  to  be  far  superior  as  a songster  to  our  European  Wren.  Like  our  Robin, 
i e male  is  exceedingly  pugnacious,  and  attacks  without  hesitation  birds  of  twice  his 
*e,  who  appear  inclined  to  trespass  upon  the  domain  which  he  has  marked  out  for 
s own.  In  these  contests  he  is  generally  victorious.  He  has  also  a very  strong 
itipathy  to  cats.  Two  or  three  other  species  are  found  in  the  United  States. 

The  most  remarkablo  species  belonging  to  this  group  are  the  Lyre-birds  of 
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Australia,  of  which  two  species  are  now  known,  the  Menura  superba  (Fig.  261) 
described  moro  than  fifty  years  ago  by  Davis,  and  a recently-discovered  species  de- 
scribed by  Mr.  Gould  under  the  name  of  Menura  Alberti.  The  common  Lyre-bird  I 
(• Menura  superba)  has  been  arranged  with  very  different  groups  by  different  authors 
some  placing  it  with  the  Gallinaceous  birds,  its  apparent  relation  to  which  is  shown  by  ! 


Fig.  261.— Lyre-birds  ( Menura  superba). 

the  name  Wood  Pheasant  sometimes  given  to  it ; others  with  the  Hornbills  and  the 
Hoazin  amongst  the  Oonirostres ; and  others,  again,  in  the  neighbourhood  of  the 
Thrushes.  It  appears,  however,  to  be  most  nearly  allied  to  the  diminutive  birds  of 
the  present  sub-family. 

This  singular  bird  is  about  the  size  of  a Pheasant,  and  entirely  of  a dull  grayish- 
brown  colour  : but  it  is  rendered  very  remarkable  by  the  structure  of  the  feathers  of 
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the  tail  in  the  male.  These  are  very  long,  and  of  three  kinds.  Twelve  of  them 
are  furnished  with  slender  distant  barbs,  which  give  them  an  exceedingly  light  appear- 
ance ; two  others,  placed  in  the  middle  of  the  tail,  are  furnished  with  short  close  barbs 
only  on  ono  side,  whilst  the  most  striking  feature  of  all  is  formed  by  the  two  external 
quill  feathers,  which  are  very  broad  and  curved  into  tho  form  of  an  elongated  S,  so 
» arranged  as  to  present  a close  resemblance  in  outline  to  tho  lyre  of  the  ancients. 

The  bird  is  supported  upon  long  and  tolerably  strong  legs,  terminated  by  feet 
which,  except  for  the  absence  of  membranes  at  the  base  of  the  toes,  might  easily  be 
* mistaken  for  those  of  a Gallinaceous  bird ; and  the  Lyre-bird  runs  upon  the  ground 
with  great  facility,  and,  in  fact,  in  many  of  its  habits  bears  no  inconsiderable  resem- 
blance to  many  of  the  Rasores.  In  other  respects,  however,  it  differs  very  widely  from 
-these.  Its  nest  is  a neat  domed  structure,  composed  of  mosses,  roots,  and  stems  of 
plants ; and  when  it  is  approached  pretty  closely,  which,  from  its  extreme  shyness,  is 
by  no  means  an  easy  matter,  it  is  found  to  possess  a varied  song.  Both  the  species 
are  found  principally  in  the  rocky  gullies  of  New  South  Wales,  where  they  run 
t. through  the  bush  with  such  swiftness  that,  according  to  Mr.  Gould,  they  are  the  most 
difficult  to  procure  of  all  the  birds  of  Australia.  They  fly  but  little,  their  wings  being 
rvery  short  and  rounded.  ° 


The  Sittina,  or  Nuthatches,  have  the  toes  very  long  and  slender,  furnished  with 
l ong,  compressed,  curved  claws  : the  outer  toe  is  longer  than  the  inner  one,  and  united 
to  the  middle  toe  as  far  as  the  first  joint ; the  inner  toe  is  also  slightly  united  at  the 
base. 

The  little  birds  composing  this  small  group  are  found  principally  in  the  Eastern 
i lemispbere,  but  some  occur  in  North  America,  and  a few  in  the  forests  of  the  western 
oasts  of  South  America.  The  best  known  species  is  the  European  Nuthatch  (Sitta 
i luropcea,  Fig.  262),  a small  bird, 

-ather  more  than  five  inches  and  a 
ualf  in  length,  which  occurs,  although 
ot  very  abundantly,  in  many  parts 
f this  country.  The  Nuthatch  is  of 
l stout  form ; the  general  colour  of 
1 le  upper  parts  is  a bluish-gray,  of 
t le  lower  parts  light  reddish-yellow, 
r:ith  the  sides  brownish  and  the 
hroat  and  cheeks  white ; from  the 
use  of  the  bill  to  the  shoulders 
tere  runs  a black  streak.  It  is  a 


Fig.  2G2.  Head  of  the  Nuthatch  (Sitta  Europcea). 

[T  UtUe  bird’  Thi?iVeS  PrinciPf  in  ™ods,  and  runs  upon  the  trunks  and  branches 
! f .f.  m of,thuC  inf°CtS  Which  conceal  themselves  in  the  crevices  of  the  bark 

h la  enabled  to  do  by  the  great  length  and  acuteness  of  its  curved  claws  and  it  is 
--markable  that  it  descends  the  trees  head  foremost,  a most  unusual  proceeding  in 
: iuch  the  powerful  hind  toe  must  be  of  great  service.  Besides  insects  it  feeds  on  the 

h *b  h^3’  ^ even  of  chestnuJs>  wbich  ^ Axes  in  some  convenient  crevice  and  then 
■ eaks  by  hammering  at  them  with  its  bill.  In  this  operation  the  nut  ,„t  ? 

kently  slips  out  of  the  crevice  in  which  it  has  been  wedged,  when  according  to  th~ 
:V_,W‘  T‘  Brcc>  the  Nuthatch  will  catch  it  before  it  reaches  the  ground  8 ° ^ 

, ^ha!Ch  ia^thC  h0lCS  °f  trCCS’  VCry  frcTuently  selecting  the  deserted 
le  of  a Woodpecker  for  this  purpose.  Montagu  states  that  “ this  hole  is  first  CCn 
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Fig.  263. — Foot  of  the  Brown 
Creeper  (Certhia  familiaris). 


tracted  by  a plaster  of  clay,  leaving  only  sufficient  room  for  itself  pass  in  and  out. 
The  nest  is  made  of  dead  leaves,  most  times  those  of  the  oak,  which  are  heaped  together 
without  much  order.  The  eggs  are  six  or  seven  in  number,  white,  spotted  with  rust- 
colour,  so  exactly  like  those  of  the  Greater  Titmouse  in  size  and  markings  that  it  is 
impossible  to  distinguish  a difference.  If  the  barrier  of  plaster  at  the  entrance  is 
destroyed  when  they  have  eggs,  it  is  speedily  replaced  ; a peculiar  instinct  to  prevent 
their  nest  being  destroyed  by  the  Woodpecker  and  other  birds  of  a superior  size  who 
build  in  the  same  situation.  No  persecution  will  force  this  little  bird  from  its  habita- 
tion when  sitting ; it  defends  its  nest  to  the  last  extremity,  strikes  the  invader  with  its 
bill  and  wings,  and  makes  a hissing  noise  ; and  after  every  effort  of  defence,  will  suffer 
itself  to  be  taken  in  the  hand  rather  than  quit.”  A second  species  of  Nuthatch  has 
been  found  in  Europe,  and  the  United  States  of  America  are  inhabited  by  several 
species,  but  their  habits  appear  to  be  very  similar  to  those  of  the  common  bird.  None 
of  them  possess  any  song. 

The  Certhina , or  True  Creepers  are  distinguished  by  having  the  toes  very  long  and 

slender ; the  outer  toe,  which  is  longer  than  the  inner 
one,  united  to  the  middle  toe  beyond  the  first  joint, 
and  the  inner  one  as  far  as  the  first  joint.  The  hind 
toe  is  very  long  and  slender,  and  all  the  claws  are  long, 
much  compressed,  and  curved.  The  bill  is  usually 
very  slender,  and  considerably  curved  ; the  wings  are 
long  and  rather  rounded,  and  the  tail  is  usually  pretty 
long.  The  toes  in  many  cases  exhibit  an  extraordinary  degree  of  mobility  ; the  hind 
toe  may  be  placed  at  right 
angles  to  its  ordinaiy  posi- 
tion, and  all  the  toes  may 
be  twisted  so  as  to  reverse 
the  position  of  the  claws. 

This  arrangement  is  of 
great  service  to  the  birds 
in  their  continual  running 
upon  the  bark  of  trees,  on 
which,  like  the  birds  of  the 
preceding  groups,  they  search  for  the  insects  which  constitute  their  principal  food.  The 
species  are  not  numerous,  but  they  occur  in  both  hemispheres,  although  the  greater 
part  of  them  are  inhabitants  of  the  Old  World.  One  species  is  found  in  this  country— 
the  Brown  Creeper  {Certhia  familiaris,  Fig. 

265).  It  is  a very  small  bird,  measuring 
only  about  five  inches  and  a half  in  length, 
including  the  tail,  which  is  rather  elon- 
gated. In  running  upon  the  trees  it  sup- 
ports itself  by  the  tail  in  the  same  way  as 
the  Woodpeckers,  and  the  quill-feathers  of 
this  organ  are  accordingly  stiff  and  pointed 
at  the  extremity  (Fig.  266).  The  bird  is 
generally  distributed  over  this  country  and 
the  continent  of  Europe,  and  also  occurs  in 
North  America.  It  frequents  woods  and  makes  its  nests  in  hollow  trees,  constructing 


Fig.  265.— Head  of  Brown  Creeper  ( Certhia 
familiaris). 
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of  small  twigs  and  grass,  and  lining  it  with  wool  and  feathers, 
sually  in  the  month  of  April, 


It  breeds  early, 


id  lays  from  seven  to  nine 
ggs.  Its  song  is  said  to  be 
easing,  and  not  unlike  that 
the  Golden-crested  Wren. 
A second  European  spe- 
?s,  the  Tichodroma  muraria, 
Wall  Creeper,  seeks  its 
^•ject  food  upon  rocks  and 
1 walls,  to  which  it  clings 


Fig.  26G. — Tail  of  the  Brown  Creeper. 


■ Fig*  267. — Foot  of  Dendrocolaptes. 


• the  same  way  the  common  Creepers  do  to  the  trunks  of  trees.  It  breeds  in  clefts 
d holes  in  the  rocks  and  walls  which  it  ordinarily  frequents.  It  is  found  only  in  the 

(euth  ot  Europe,  and  always  upon  the  highest  mountains. 

The  remainder  of  this  family  is  composed  of  three  groups  of  small  birds,  which  are 
tinned  to  the  tropical  portions  of  America.  Of  these  the  Dendrocolaptince,  or  Tree 

Creepers,  appear  to  take  the  place  of  the  common 
Creepers  in  the  vast  forests  of  the  South  American 
continent.  They  closely  resemble  the  European 
Creeper  in  their  habits,  running  upon  the  trunks 
and  branches  of  trees  in  search  of  insects,  which 
they  find  in  the  crevices  of  the  bark.  In  these 
birds  the  outer  toe  is  longer  than  the  middle  one, 
■’*  vhich  it  is  united  for  some  distance  from  the  base ; the  inner  toe  is  short  and  slightly 

tCjf  ’ tof^™267)e  ^ TCrjr  l0DS  ’ and  a11  the  ClaWS  are  l0D°’  compressed,  curved, 

r ; structure  of  the 
l i is  remarkable  from 
adaptation  to  the 
nbing  habits  of  the 
rnal ; it  is  long  and 
aid,  with  the  fea- 
r’s stiff  and  pointed, 
i in  many  cases  the 
rets  of  the  feathers 
)•  ect  beyond  the 
*>s.  The  form  of 
i bill  is  exceedingly 
Liable,  this  organ 
i ig  sometimes  about 
I length  of  the  head, 
but  slightly 

r?ed;  sometimes  twice  this  length  and  curved  at  the  extremity,  and  occasionally 
r r lone  and  lender,  and  Btrongly  arched  throughout.  Examples  of  the  two  extremes 
here  represented  (Fig.  268).  The  tip  of  the  upper  mandible  is  always  entire. 

• The  tail  feathers  arc  also  frequently  pointed  in  another  sub-family,  that  of  the 
iliaxirue,  in  which  the  outer  too  is  longer  than  the  inner  one,  and  united  to  the 
die  toe  nearly  as  far  as  the  first  joint.  The  inner  toe  is  slightly  united  at  the  base 


Fig.  2G8.— Heads  of  two  species  of  Dendrocolaptince. 
a Dendrocolaptes.  b Xiphorliynchus. 
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the  hind  toe  is  long  and  strong,  and  the  claws  are  strong  and  curved.  The  hill  ig  noj. 
very  long,  slender,  compressed,  and  pointed ; and  the  tail  is  usually  long  and  pointed 
These  birds  are  found,  like  the  Dendrocolaptinec,  only  in  the  forests  of  tropical  America 
where  they  capture  insects  upon  the  trees  and  hushes,  and  frequently  also  visit  the 
ground  in  search  of  worms,  small  snails,  &c.  They  are  remarkable  for  the  large  size 
of  their  nests,  that  of  one  species  measuring  three  or  four  feet  in  length.  It  is  placed 
in  low  trees  or  hushes,  and  composed  externally  of  small  sticks,  so  that  at  a little 
distance  it  looks  like  a twisted  mass  of  stalks  which  has  been  accidentally  thrown  into 
this  position.  Internally  it  is  divided  by  a partition  into  two  chambers,  one  of  which 
serves  as  an  entrance-hall,  the  eggs  being  laid  upon  a lining  of  feathers  in  the  inner 
one. 

The  last  sub-family  is  that  of  the  Furnarince  or  Oven-birds,  in  which  the  outer  toe 
| is  hut  little  longer  than  the  inner,  and  only  slightly  united  at  the  base ; the  inner  toe  ! 

is  entirely  free.  This  group  of  small  birds  is  very  generally  distributed  over  the  1 
j continent  of  South  America,  and  some  species  occur  in  the  West  Indian  Islands.  In  i 
their  general  habits  the  species  resemble  the  Synallaxinse,  seeking  their  food,  which 
consists  principally  of  insects,  both  upon  trees  and  hushes  and  on  the  ground,  where 
they  run  and  walk  with  great  ease.  They  also  occasionally  feed  on  seeds.  The  species 
of  the  genus  Cinclodes,  inhabiting  the  west  coast  of  South  America,  frequent  the  sea- 
shore, where  they  feed  partly  on  small  crabs  and  mollusca.  Mr.  Darwin  says  they  are 
sometimes  seen  on  the  floating  leaves  of  the  Fucus  gig  an  tens,  at  some  distance  from  the  i 
shore.  A species  of  this  genus,  described  by  Lesson  under  the  name  of  Furnarius  j 
fuliginosus,  is  said  to  he  so  tame  that  it  may  he  almost  touched  by  the  hand ; and  1 
Pemetty,  a French  voyager,  states  that  it  will  almost  come  and  perch  upon  the  finger : 
he  adds,  that  in  less  than  half-an  hour  he  had  killed  ten  of  them  with  a little  stick,  and 
almost  without  changing  his  position. 

The  typical  Furnarii,  to  which  the  name  of  Oven-birds  is  properly  applied,  build  a 
very  remarkable  nest.  It  is  constructed  of  clay,  straw,  and  dried  herbage  of  different  : 
kinds,  in  the  form  of  an  oven,  about  six  or  eight  inches  in  diameter,  and  with  walls  i 
about  an  inch  thick.  The  entrance  is  placed  on  one  side,  and  the  interior  is  divided  j 
i into  two  chambers  by  a partition,  the  eggs  being  laid  in  the  inner  one.  This  curious 
S nest  is  usually  placed  in  a very  exposed  situation, — as,  for  instance,  on  the  branch  of 
j a tree  or  the  top  of  a paling. 

In  the  second  family  of  Tenuirostral  birds,  the  Meliphagidcc  or  Honey-eaters,  the  ! 
hill  is  rather  long,  curved,  acute,  and  slightly  notched  at  the  tip ; the  nostrils  are 
1 placed  in  a large  groove  ; the  wings  have  the  first  three  quills  graduated ; the  tail  is 
1 long  and  broad ; the  tarsi  short  and  stout ; and  the  toes  elongated,  with  the  outer  one 
j always  united  to  the  middle  toe  at  the  base.  The  tongue  is  long,  protrusible,  and 
; terminated  by  a little  tuft  or  pencil  of  fibres,  which  are  of  great  service  to  the  bird  in  j 
extracting  the  nectar  of  flowers.  They  are  usually  destitute  of  any  song. 

These  small  birds  are  for  the  most  part  peculiar  to  Australia,  hut  some  species  are 
found  in  New  Zealand,  New  Guinea,  and  the  adjacent  islands.  The  habits  of  all  the  I 
species  are  very  uniform.  They  frequent  the  flowering  shrubs  and  trees  ( Eucalypti  | 
especially),  visiting  the  flowers  for  the  sake  of  the  pollen  and  the  nectareous  juices  ; 
secreted  by  them,  and  also  in  search  of  the  small  insects  which  are  attracted  to  the  ! 
same  situation  by  the  same  cause.  Some  of  the  larger  species  also  feed  upon  fruits.  ; 
Their  nests  are  sometimes  made  in  hushes,  sometimes  suspended  from  the  extremities 
of  slender  twigs.  They  generally  lay  two  eggs. 
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Mr.  G.  R.  Gray  divides  these  birds  into  three  sub-families  In  nf 

° blU  Sh<f- and  C0DiCa1’  aCUte  at  the  tip>  with  tho  ndge  of  the  upper 
nan&ble  slightly  curved  and  its  tip  usually  notched  ; and  the  wing,  are  rather  lo£ 

£ S2.  JS  ^ bCiDS  Theao  birds  are  confined  to 

In  the  two  other  groups  the  hill  is  long,  slender,  curved,  and  acute,  with  the  tin  of. 
he  upper  mandible  sightly  notched.  Of  these,  the  typical  aub-family  of  tie Al  J 
. 7 ta™S  the  wings  rounded,  the  fourth,  hfthfand  JfJJSi 

These  birds  are  found  in  all  the  localities  above-mentioned,  and  several  of  the  New 

• ealand  species  are  considerably  larger  than  tho  ordinary  run  of  the  birds  of  this 
Umdy.  One  of  these,  the  Prosthemadera  Nova  Zelandice,  the  Poe  Bird,  or  Tui  of  New 

^land,  is  about  the  size  of  a Thrush,  of  a fine,  glossy,  black  colour,  with  two  small 
u-ifls  of  white  feathers  hanging  down  upon  the  sides  of  tho  neck.  These  white  tufts 
;.ave  been  compared  to  a pair  of  clerical  bands,  and  taken  in  conjunction  with  tho  bfcfc 
[ of  the  rest  of  the  body,  have  obtained  for  the  Prosthemadera  the  name  of  the 
larson  Bird.  It  is  a fine  songster,  and  imitates  every  sound  that  reaches  its  ear  even 
■uunmg  to  speak  with  great  cate  aud  fluency.  It  is  exceedingly  Uvet^d  £ 

,d  feed,  principally  upon  flics  and  small  insects,  which  it  is  exceedingly  expert  in 
i tchrng  It  also  cats  worms  and  fruits.  Its  flesh  is  said  to  be  deUcious  ! 

, “?***  New  Zealand  is  the  Pogonorm,  which  is  remark- 

le  for  the  great  length  of  the  tufts  of  feathers  over  the  ears  ; thesi  are  erected  when 
i e bird  13  alarmed,  and  give  it  a very  singular  appearance. 

A7tra\ian  SPede3  '3  the  FHar  Bird  ( Propidorhynchus  corniculatm) 

he  bm  1 br  °f  fC*‘berS’  “d  a CUri0M  tabercle 

the  bdl.  Its  voice  is  loud  and  very  singular,  some  of  its  notes  having  a certain 
^ of  resemblance  to  particular  words,  and  several  of  its  colonial  names  such  as 

FrS^^lfr’  ^ Fi°Ur  °’Cl0Ck’  have  been  derived  from  those  notes.  Its  name 
Fnar-bird  alludes  to  its  bare  head,  and  the  same  character  has  obtained  for  it  the 
nnominations  of  the  Monk  and  the  Leather-head. 

r . lUustrations>  derivcd  from  the  magnificent  work  on  the  Birds  of  Australia,  by 
. -Gould,  give  representations  of  two  common  Australian  species  of  this  group  the 
HoBand  Honey-eater  {Meliphaga  Nova  Hollands,  Fig.  269),  and  the  Wattled 
°®y*ea  r>  or  brush  Wattle  bird  {Anthochara  earunculata,  Fig.  270)  The  latter 

• d/requents  the  Banksias,  when  these  are  in  flower,  and  as  ihe  "oeeurLee  of  these 

* l thG  knd  !S  DOt  6°°d  for  much>  Mr-  Gould  observes  that  the  note  of 

• Wattle-bird  may  warn  the  settler  from  making  a barren  purchase.  This  note  is 

n®  very  harsh  and  disagreeable,  resembling  the  noise  made  by  a person 
siting  tho  native  name,  Goo-g  war -ruck,  is  said  to  be  an  imitation  of  it  7 
•P,  “ud  sub-family,  that  of  the  Myzomelm *,  or  Honey-creepers,  is  distin- 
•^ed  from  the  preceding  by  having  the  third  and  fourth  quills  longest.  In  their 
lta  anc*  m°de  of  life  they  resemble  the  true  Honey-eaters. 

! r r ca8y  tra°!ition  to  the  Ii,tle  sem-like  Humming- 

■ h 7!7l - b°, smallest  and  the  “ost  gorgeous  of  all  the  feathered  creation  In 

■l  ait  t ^ a i l0Dg  aDd  SlCndCr’  S°metime9  8trai^ht>  sometim-  mured  ml 

, £ ^ .tip ; the  Iatcral  margins  of  the  uPPcr  mandible  are  usually  dilated  beyond 

of  the  lower  one.  The  nostrils  arc  placed  at  the  base  of  the  bill,  and  covered  by 
-arge  scale,  which  is  sometimes  clothed  with  feathers.  The  wings  are  long  and 
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pointed,  the  tarsi  very  short  and  slender,  and  the  toes  long.  The  structure  of  the 
tongue  in  theso  birds  is  very  remarkable.  It  is  cleft  nearly  to  the  base,  and  the  hyoid 
bono  is  prolonged  round  the  skull  in  the  same  manner  as  in  the  Woodpeckers,  so  that 
the  tongue  works  in  the  tubular  bill  like  the  sucker  of  a pump,  and  in  this  manner 
the  little  creatures  suck  up  the  juices  of  the  flowers  upon  which  they  certainly  subsist 


Fig.  269.— New  Holland  Honey-eater  (il Icliphaga  Nonce  Hollandix). 


to  a certain  extent.  The  sternum  is  very  large,  furnished  with  a deep  keel,  and  quite 
destitute  of  notches,  resembling  in  these  particulars  the  sternum  of  the  Swifts ; and  as 
this  resemblance  extends  to  all  parts  of  the  organs  of  flight,  the  Humming-birds  and 
Swifts  have1  been  placed  in  juxtaposition  by  some  authors. 
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In  his  work  on  the  “ Genera  of  Birds,”  Mr.  G.  R.  Gray  established  three  sub- 
families in  this  group ; but  as  he  has  since  amalgamated  the  whole  into  a single  group, 
and  the  differences  upon  which  the  three  sub-families  were  founded  are  really  of 
comparatively  little  importance,  it  will  be  unnecessary  for  us  to  enter  upon  their 
distinctive  characters. 


Tg.  270.— The  Wattled  Honey-eater  of  Australia  (Male  and  Female)  [Anthochceru  caru/iculata.) 


These  charming  little  creatures,  the  most  diminutive  and  elegant  of  all  birds,  are 
-nfined  to  the  American  continent  and  islands,  and  principally  to  the  tropical  parts, 
’ though  it  is  remarkable  that  the  most  brilliantly  coloured  species  are  not,  as  might 
• tve  been  expected,  found  in  the  hot  plains  of  Brazil,  but  at  very  great  elevations  upon 
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Fig.  271. — Humming-bird  ( Trochilus ). 


the  mountains.  Their  power  of  flight  is  exceedingly  great,  as  indeed  is  shown  at  once 
by  the  length  and  form  of  tho  wings,  and  the  structure  of  the  sternum,  and  they  pass 
the  greater  part  of  their  time  on  the  wing,  flitting,  lilte  many  insects,  from  flower  to 

flower,  inserting  their  long  slender 
hills  into  the  nectaries  in  search  of  the 
juices  secreted  there,  and  the  small 
insects  which  also  find  a home  and 
sustenance  amongst  the  delicate  petals. 
It  has  indeed  been  denied  that  the 
Humming-birds  take  any  nourishment 
except  the  honey  of  flowers  ; but  this 
opinion  is  contradicted  by  the  fact 
that  insects  are  always  found  in  their 
stomachs;  and  tho  upholders  of  the 
insect  diet  of  these  birds  have,  in 
their  turn,  disputed  the  fact  of  their 
ever  sucking  up  the  nectar.  It  seems 
probable,  however,  that  their  nourish- 
ment is  derived  both  from  these  sources. 
M.  Deville  considers  that  their  food 
consists  principally  of  insects,  and 
states  that  one  species,  the  Trochilus  slrumarius,  catches  flies  in  the  same  manner  as 
the  Flycatchers,  perching  on  the  tip  of  a dead  branch,  darting  off  in  pursuit  of  its 
prey,  and  returning  constantly  to  its  perch  after  having  effected  the  capture. 

They  are  exceedingly  bold  and  pugnacious,  often  quarrelling  amongst  themselves 
for  the  possession  of  a particular  flower,  and  the  males  rarely  meet  without  a contest. 
They  will  also  attack  and  frequently  defeat  other  birds  of  much  greater  hulk ; and  an 
old  French  writer  (Charlevoix)  tells  his  readers  that  the  R,uby-throated  Humming-bird, 
to  which  we  shall  hereafter  refer,  was  able  to  trQr>sfix  even  a crow  with  his  slender 
hill,  so  as  to  bring  the  giant  to  the  earth. 

The  nests  of  these  little  birds  are,  as  might  he  expected  from  the  size  of  the  birds, 
very  delicate  in  their  construction,  especially  as  they  never  lay  more  than  two  eggs. 
The  nests  are  built  in  various  situations,  and  of  very  different  materials,  as  will  be 
seen  from  the  following  remarks  by  Mr.  Gould,  from  the  proceedings  of  the  Zoological 
Society.  That  gentleman  states,  that  “ most  of  the  nests  are  cup-shaped,  some  being 
placed  in  forks,  some  on  branches,  some  on  leaves,  and  some  in  ferns  ; they  are  shallow 
and  delicately  formed,  ornamented  in  the  most  varied  manner  with  feathers,  or  with 
festoons  of  moss  and  lichen.  The  attachment  of  the  lichen  and  other  ornaments  is 
effected  by  means  of  fine  cobwebs.”  He  adds,  that  “ the  Hermit-birds  ( Phaethornis ) 
invariably  build  at  the  extremity  of  leaves,  perhaps  from  the  protection  which  that 
situation  affords  against  the  attacks  of  monkeys  and  other  predatory  animals. 
Oreotrochilus  builds  a beautiful  nest,  attached  to  the  sides  of  rocks.  Heliomaster 
mesoleucus  makes  a nest  in  a beautiful  species  of  moss,  depending  from  the  trees.” 
The  eggs,  with  hut  one  supposed  exception,  are  always  of  a white  colour. 

/ Of  the  numerous  species  arranged  in  this  family  we  shall  only  notice  a few.  One 
of  the  most  beautiful  species  is  the  Long-tailed  Emerald  Humming-bird  ( Trochilus 
polytmus),  the  male  of  which  is  furnished  with  a most  elegant  forked  tail,  the  two 
outer  feathers  being  greatly  prolonged  and  very  slender.  The  wholo  length  of  the 
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bird  is  a lit  le  mere  than  ten  inches,  but  about  seven  inches  and  a half  of  this  is  made 
up  by  the  elongated  feathers  just  mentioned.  The  head  and  the  back  of  the  neck  of 
this  little  gem  are  deep  velvet-like  black;  the  whole  of  the  back,  with  the  wing  and 
tail  co\  erta  golden  green ; the  wings  and  tail  are  purplish  or  bluish  black.  The  entire 
lower  surface  of  the  body  is  of  a most  gorgeous  emerald  green  colour,  except  the 
neighbouihood  of  the  vent  and  lower  tail  coverts,  which  are  black.  The  bill  is  brie-ht 
red,  tipped  with  black,  and  the  feathers  of  the  back  of  the  head  are  elongated,  formfng 
a sort  of  crest,  which  can  bo  erected  to  a certain  extent.  Mr.  Gosse,  who  has  deno- 
minated this  species  the  gem  of  American  ornithology,”  gives  the  following  account 
o_  its  appearance  in  a state  of  nature,  in  his  interesting  work  entitled  “ A Naturalist’s 

'long^MIed  v-  7^°  1 7*  ^ “ * Calabash  trec”  he  sa7s>  beautiful 

Ion i -taded  Humming-bird  came  shooting  by  with  its  two  long  velvet-black  feathers 

"fluttering  like  streamers  behind  it,  and  began  to  suck  at  the  blossoms  of  the  tree  in 

which  I was.  Quite  regardless  of  my  presence,  consciously  secure  in  its  power  of 

•■wing,  the  lovely  little  gem  hovered  around  the  trunk,  and  threaded  the  branches,  now 

probing  here,  now  there,  its  cloudy  wings  on  each  side  vibrating  with  a noise  like  that 

of  a spinning-wheel,  and  its  emerald  breast  for  a moment  flashing  brilliantly  in  the 

Ksuns  ray;  then  apparently  black,  all  the  light  being  absorbed;  then,  as  it  slightly 

-inrned,  becoming  a dark  oliyc;  then  in  an  instant  blazing  forth  again  with  emerald 

Effulgence.  Several  times  it  came  close  to  me,  as  I sat  motionless  with  delight,  and 

molding  my  breath  for  fear  of  alarming  it  and  driving  it  away;  it  seemed  almost 

*wort  i a voyage  across  the  sea  to  hehold  so  radiant  a creature  in  all  the  wildness  of  its 
native  freedom,” 

Another  charming  species  is  the  Ruby-throated  Humming-bird  (Trochilus  colubns) 
•which  measures  about  three  inches  and  a half  in  length,  and  has  the  chin  and  throat  of 
a t most  brilliant  ruby  red  colour.  The  plumage  of  the  back  is  golden  green,  and  that 

u li  ? WhltlSh  5 thG  Win-S  and  tail  are  Purplish-brown.  This  beautiful 

Little  bird  is  remarkable  from  the  great  extent  of  country  over  which  it  is  distributed- 

L-nstead  of  being  confined  like  most  of  its  brethren,  to  the  tropics,  it  wanders  during 
t he  summer  over  the  whole  continent  of  North  America  as  far  as  the  fifty-seventh 
.legree  of  latitude,  in  the  territories  of  the  Hudson’s  Bay  Company. 

K„  Tbe  ®mallest  species  is  the  Mellisuga  minima,  a native  of  South  America  and  the 
Vest  Indian  Islands,  which  measures  only  an  inch  and  a quarter  in  length,  and  is  con  : 

• -fluently  not  larger  than  many  of  the  Bees,  and  much  smaller  than  some  of  the  Moths 

f ™ d,sPute  'vith  ifc  the  riSht  of  searching  its  favourite  flowers.  Its  general  colours 
r.-e  the  same  as  in  the  Ruby-throated  Humming-bird,  but  it  wants  the  beautiful  red 
t iroat  of  that  species. 

A fourth  family  is  formed  by  the  Promeropidce,  or  Sun  Birds,  which  have  the  bill 
. ongated,  slender  and  usually  curved  throughout  its  length;  the  nostrils  placed  at 
le  base  of  the  bill  and  covered  by  a scale;  the  wings  of  moderate  size,  and  the 

• short  and  covered  with  broad  scales.  The  Promeropidac  are  generally  magnifi- 
:nt  brnds,  which  inhabit  the  tropical  regions  of  both  hemispheres.  They^ornftwo 

• ib-famihes,  one  of  which  is  confined  to  the  Old  and  the  other  to  the  New  World 

The  former,  which  includes  by  far  the  greater  number  of  the  species,  is  the  typical 
>b-  armly  of  the  Promeropin *,  or  True  Sun  birds.  In  these  birds  the  bill  is  W 
ee«d..T,  curved  and  acute  at  the  tip,  sometimes  finely  serrated  on  the  margins  • the 
ostnla  are  closed  by  a membranous  scale  ; the  tail  is  usually  elongated,  and  the  central 
athers  arc  sometimes  prolonged  beyond  the  rest.  The  Promeropin®  arc  principally 
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found  in  the  islands  of  tho  Eastern  Archipelago  and  in  India,  a few  species  also  inhabit  I 
Africa,  but  none  occur  in  the  temperate  regions.  . ( 

These  birds  appear  to  take  the  place  of  the  Humming-birds  in  the  Eastern  Hemi- 
sphere ; they  rival  even  those  living  gems  in  the  brilliancy  of  their  colours,  and  their 
habits  are  very  similar.  In  the  morning  and  evening  they  are  constantly  seen  in  great  I 
numbers  in  the  neighbourhood  of  flowers,  into  which  they  thrust  their  slender  hills  in 
search,  of  the  minute  insects  always  found  in  such  situations ; they  will  also  pick  small  1 
spiders  from  their  webs,  and  insects  from  the  crevices  of  the  wall  and  trees.  They  are 
said  also  to  subsist  partly  on  the  juices  of  flowers,  whence  the  name  of  Sucriers,  or 
Sugar  Birds,  applied  to  them  by  some  French  authors.  Some  of  these  also  feed  upon 
fruits,  and  Mr.  Layard  states  that  a Ceylonese  species,  delights  in  the  white  I 
viscid  berries  of  a plant  allied  to  the  Misseltoe.  Like  the  Humming-birds  they  are 
exceedingly  quarrelsome,  fighting  violently  for  the  possession  of  a flower,  the  van- 
quished bird  retreating  from  the  spot  with  shrill  cries,  whilst  the  conqueror  takes  up 
his  position  upon  a flower  or  stem,  and  swinging  his  little  body  to  and  fro,  pours  out 
a note  of  triumph.  The  song  is  said  to  be  very  agreeable. 

The  nests  of  two  species  (Nectarinia  Lotenia  and  N.  Asiatica ) are  described  by 
Mr.  Layard.  They  are  elegant  domed  structures,  generally  suspended  from  the  ex- 
tremity of  a twig  of  some  low  bush,  and  artfully  covered  with  cobweb.  In  this,  Mr. 
Layard  says,  he  has  often  seen  the  spider  still  weaving  her  toils,  thus  rendering  the 
deception  still  more  effective  ; and  it  would  seem  that  the  birds  were  aware  of  it,  and 
left  their  helper  undisturbed.  The  entrance  to  the  nest  is  usually  turned  towards  tho 
interior  of  the  bush,  and  is  sheltered  from  the  sun  and  rain  by  a sort  of  portico,  which 
often  projects  more  than  an  inch  from  the  walls.  In  this  snug  tenement  the  little 
Sun-birds  lay  from  two  to  four  eggs,  which  are  of  a whitish  colour,  closely  covered 
with  minute  dusky  spots,  so  that  their  general  colour  appears  gray. 

The  Ccerelince,  or  Guitguits,  the  American  representatives  of  the  Sun-birds,  have 
the  bill,  straight  or  but  slightly  curved,  conical  and  acute,  with  the  base  broad  and 
more  or  less  triangular ; the  tip  of  the  upper  mandible  is  finely  notched.  The  nostrils 
are  covered  by  a hard  scale,  and  the  wings  are  rather  elongated  and  pointed. 

These  birds  are  found  in  tropical  South  America  and  the  West  Indian  Islands. 
They  closely  resemble  the  Promeropinm  in  their  habits,  deriving  the  principal  portion 
of  their  sustenance  from  the  small  insects  which  they  find  in  flowers.  Like  the 
former,  they  are  also  said  to  feed  upon  honey.  Their  plumage  is  exceedingly  beautiful 
in  colour,  but  wants  the  metallic  brilliancy  of  that  of  the  Humming-birds  and  Sun- 
birds.  Their  nests  are  of  various  forms,  and  huilt  in  different  situations.  Some 
i species  suspend  their  nests  from  the  extremities  of  twigs,  and  these  pendulous  dwellings 
are  sometimes  furnished  with  a long  funnel,  through  which  the  bird  enters  the  nest ; 
other  species  make  the  nest  in  a bush  or  tree,  and  in  this  case  it  is  usually  divided 
into  two  compartments,  of  which  the  outer  serves  as  a vestibule,  whilst  the  eggs  are 
laid  in  the  inner  one,  and  are  thus  protected  from  the  attacks  of  their  enemies. 

The  sub-order  of  the  Tenuirostral  birds  is  completed  by  the  family  of  the  Upupida , 
or  Hoopoes,  which  includes  only  a few  species,  all  inhabitants  of  the  Eastern  Hemi- 
sphere. In  these  birds  the  bill  is  long  and  slender,  slightly  curved  throughout,  and 
with  the  tip  acute  and  entire ; the  nostrils  are  small ; the  wings  rounded ; the  tail 
long,  and  either  rounded  or  even ; the  tarsi  short  and  stout ; and  the  toes  long  and 
strong,  the  outer  one  united  to  the  middle  toe  at  the  base.  The  chews  are  strong  and 
curved,  and  that  of  the  hind  toe  is  particularly  powerful.  i 
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In  the  sub-family  of  the  Upitpmcc  or  Hoopoes,  the  nostrils  are  covered  with  a 
membranous  scale,  the  wings  arc  long  and  the  bill  is  keeled  at  the  base.  The 
crown  of  the  head  is  surmounted  by  an  elegant  crest  of  feathers,  which  can  bo  raised 
at  the  pleasure  of  the  bird  (Fig.  198). 

Although  the  species  belonging  to  this  group  are  very  few  in  number,  they  enjoy  a 
very  wide  distribution.  Thus,  the  common  European  species  ( Upupa  epops,  Fig.  272), 
is  found  not  only  in  Europe,  where  it  is  a bird  of  passage,  but  also  in  all  parts  of  the 
continent  of  Africa ; and  is  appa- 
rently very  generally  diffused 
•over  the  Asiatic  continent.  This 
1 bird,  which  occurs  by  no  means 
i rarely  in  this  country,  especially 
in  the  southern  counties,  is  of  an 

< exceedingly  elegant  appearance  ; 
i It  is  about  the  size  of  the  Missel 

Thrush  (twelve  inches  in  length), 
t the  head  and  neck  are  of  a pale 
: red  colour;  the  fore  part  of  the 

• back  is  light  purplish-red,  and 
'.behind  this  it  is  of  a reddish- 
i white  colour,  barred  with  black  ; 

• the  -wings  are  black,  with  several 
i irregular  white  bars,  and  the  tail 
i is  black  with  a single  white  bar. 

'.The  crest  is  very  elegant,  being 

composed  of  long  fearers,  each  of  which  is  tipped  with  black. 

Although  these  birds  perform  a regular  summer  migration,  proceeding  even  as  far 
:north  as  Denmark  and  Sweden,  it  does  not  appear  generally  to  visit  this  country  for 
tthe  purpose  of  breeding,  as,  according  to  Mr.  Yarrell,  it  usually  occurs  here  in  the 
autumn,  after  the  breeding  season  is  over.  Instances  have,  however,  occurred  of  the 
jiHoopoe  breeding  in  this  country.  They  build  in  the  holes  of  trees,  forming  the  nest 

' of  a ,fevr  staUcs  of  S1888  and  leathers,  and  the  eggs  are  usually  from  five  to  six  in 
.number,  and  of  a pale  lavender-gray  colour. 

They  inhabit  the  neighbourhood  of  woods,  generally  in  marshy  places,  and  seek 
. eir  food  which  consists  of  insects  and  worms — principally  upon  the  ground,  where 
it  .hey  wak  and  run  with  great  ease.  They  also  frequently  visit  trees  in  search  of  food  ; 
sand  in  the  neighbourhood  of  Bordeaux  they  are  said  to  be  very  abundant  in  some 
: marshy  ground,  on  which  numerous  pollard  trees  are  grown  for  the  sake  of  the  twigs, 
l *e  rotten  summits  of  the  trunks  of  these  furnishing  them  with  an  abundant  supply  of 
d insects,  amongst  which  ants  appear  to  predominate.  In  captivity,  they  are  said  to  be 
f readiIy  tamed,  and  very  amusing.  Their  note  resembles  the  word  hoop,  pronounced 
r 7ery  anfl  repeated  rapidly,  and  from  this  the  common  English  name  of  the  bird 

• -.s  derived.  The  French  name,  huppe,  is  particularly  applicable,  as  it  not  only  recals 

< :he  note  of  the  bird,  but  also  refers  to  its  most  striking  peculiarity,  the  elegant  crest 
ivhjch  adorns  its  head. 

L The  sub-family  of  the  Epimachina,  or  Plumed  Birds,  approaches  the  Birds  of 
i - aradi.se  in  some  respects,  and  some  of  the  species  have  been  described  as  belonging 
o the  Paradiseidm.  Like  these,  the  Epimachinoe  have  the  nostrils  partly  clothed  with 


Fig.  272. — The  Hoopoe  [Upupa  epops). 


598 


THE  KPIMACHTN  M. 


i 

I 


volyet-lUce  plumes,  and  placed  in  a broad  basal  groove  ; the  wings  are  short,  the  tarsi 
rather  long,  and  tho  toes  long  and  strong. 

The  species  are  very  few,  and  almost  confined  to  New  Guinea  and  the  adjacent  ! 
islands;  one  species  is  found  in  New  Zealand,  and  two  in  Australia.  They  are 

exceedingly  beautiful  birds, 
some  of  them  rivalling  the 
Birds  of  Paradise  in  the 
splendour  of  their  plumage, 
and  some  of  the  species  are 
also  furnished  with  long 
plumes  similar  to  the  well-  : 
known  ornaments  of  the  Birds  : 
of  Paradise.  The  species  j 
here  figured  ( Epimachus  nlbusr 
Pig.  273)  is  of  a fine  metallic 
violet-black  colour,  with  a 
broad  collar  of  feathers  mar- 
gined with  emerald  green  at 
the  base  of  the  neck.  The  1 
plumes  spring  from  the  back  ' 
and  rump;  they  are  of  a | 
white  colour,  and  very  long,  I 
withlong,  silky,  distant  barbs,  ' 
and  twelve  of  the  lower  I 
plumes  are  terminated  by  long  i 
filiform  continuations  of  the  ! 

Fig.  273. — Ejjimachus  albus.  shafts,  which  are  curved  and  ! 

blackish  towards  the  extre-  j 

mity  ; these  formerly  obtained  for  the  bird  the  name  of  the  Twelve-threaded  Bird  of 
Paradise. 

The  Australian  Rifle  Birds  ( Ptiloris ),  of  which  two  species  are  known,  are  also  j 
exceedingly  beautiful  birds  ; in  fact,  Mr.  Gould  regards  the  commonest  species  ( Ptiloris 
paradiseus ) as  the  most  gorgeous  in  its  plumage  of  the  Australian  birds.  It  is  of  a 
rich  velvet-black,  with  the  head  and  neck  of  a most  brilliant  bluish-green.  The 
feathers  of  the  lower  surface  are  bordered  with  rich  olive-green,  and  the  two  central 
tail  feathers  are  metallic-green.  The  female  is  dull  and  sombre  in  its  colours.  This 
bird  is  found  in  the  south-eastern  portion  of  Australia,  where  it  climbs  upon  the 
trunks  of  trees  in  the  same  manner  as  the  Creepers  ( Ccrthince ),  which  it  resembles  in 
its  general  habits.  Little  is  known  of  the  mode  of  life  of  the  other  species. 


SUB-ORDER,  IV. — FISSIROSTRES. 


General  Characters. — The  last  group  of  the  Passerine  birds  is  that  of  the  1 
Fissirostres,  characterized  by  having  the  gape- line  continued  far  back,  usually  reaching 
under  the  eyes.  They  are  generally  insectivorous  birds,  and  many  of  them  take  their 
prey  on  the  wing  ; the  gape  is  accordingly  usually  furnished  with  bristles,  which,  by 
enlarging  the  space  occupied  by  the  mouth,  greatly  facilitate  the  capture  of  insects. 

Divisions. — Mr.  George  Gray  has  divided  these  birds  into  two  groups,  the  noc- 
turnal and  diurnal  Fissirostres,  according  as  they  arc  organized  for  pursuing  their  food 
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by  night  or  by  day.  This  arrangement,  however,  scarcely  appears  satisfactory,  and 
we  shall  therefore  adopt  another,  which  coincides  pretty  nearly  with  those  of  Tcm- 
minek  and  Macgillivray,  except  that,  in  accordance  with  the  views  of  most  modem 
ornithologists,  we  have  introduced  some  families  of  birds  which  those  authors  did  not 
admit  amongst  the  Fissirostres.  This  applies  only  to  the  first  group,  in  which  Tem- 
minck  only  includes  the  Kingfishers  and  Bee-eaters,  to  which  we  have  added  the 
Trogones  and  Rollers;  the  second  group  corresponds  exactly  with  Temminck's 
Ckelidones. 

The  latter  group  embraces  the  typical  Fissirostral  birds  ; they  have  the  bill  very 
' short,  broad,  and  depressed,  and  the  gape  exceedingly  wide  (Fig.  199);  their  win <*g 
• ^ very  long  and  pointed.  In  the  other  group  the  bill  is  more  or  less  elongated, 
strong,  pointed,  and  scarcely  if  at  all  depressed  at  tho  base  ; the  gape  is  much  narrower 
■ than  in  the  preceding  section,  and  the  wings  arc  shorter  and  less  pointed.  In  this 
section  we  place  four  families. 

Of  these,  the  Mtropidcc  or  Bee-eaters  make  the  nearest  approach  to  the  Tenuirostral 
birds,  at  the  same  time  that  in  their  habits  they  present  some  resemblance  to  tho 
'Swallows.  They  have  the  bill  elongated  and  curved ; the  nostrils  partly  concealed  by 
rshort  bristles  ; the  wings  long  and  pointed  ; and  the  tail  long  and  broad,  with  the  two 


Fig.  271.—  Head  of  the  Common  ISec-cater  ( Merops  dpiaster). 


D iddle  feathers  usually  produced  considerably  beyond  the  rest.  The  tarsi  are  very 
fc  tort  and  the  toes  long ; the  two  lateral  toes  are  more  or  less  united  to  the  middle  one, 
r om  which  character  the  birds  were  placed  by  Cuvier  amongst  his  Syndactyli. 

These  birds  arc  confined  to  the  Eastern  Hemisphere,  in  the  tropical  parts  of  which 
u ey  are  most  abundant.  They  feed  on  insects,  which  they  capture  in  the  air,  and 
r e especially  partial  to  bees  and  wasps,  whence  their  English  name  of  Bee-eaters,  and 
: .e  French  Guipiers.  They  are  beautiful  birds,  generally  adorned  with  bright  colours, 
1 nongst  which  green  usually  predominates. 

A single  species,  the  Meropt  apiaster  (Fig.  275),  is  abundant  in  tho  south  of  Europe, 

• id  occasionally  individuals  stray  so  far  to  the  north  as  to  reach  this  country,  and 
> ecimens  have  even  been  killed  in  Sweden.  It  is  a bird  of  passage  in  Europe,  its 
tual  home  being  on  the  continent  of  Africa,  in  all  parts  of  which  it  is  found,  even  as 
r south  a3  the  Cape  of  Good  Hope. 

The  common  Bee-eater  is  a very  beautiful  bird  It  is  nearly  eleven  inches  m 
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length  from  the  tip  of  the  bill  to  that  of  the  tail,  which  is  increased  in  length  by  the  pro-  i 

duction  of  the  two  middle  fea-  ! 
thers,  although  this  character  ig 
far  less  distinct  in  this  bird  than 

in  many  of  the  exotic  species.  I 
The  colour  of  the  upper  part 
is  brownish-red,  becoming  yel- 
low on  the  rump  ; the  forehead 
is  pale  blue ; a black  streak 
runs  along  each  side  of  the 
head  to  a considerable  distance 
behind  the  eye,  where  it  joins 
a black  band  which  crosses  the 
throat,  and  the  space  included 
between  these  black  marks  is 
of  a rich  yellow  colour.  The 
lower  parts,  and  the  wings  and  tail  are  of  different  shades  of  green. 

These  elegant  birds  cross  the  Mediterranean  in  the  spring  from  the  north  coast  of 
Africa  into  the  south  of  Europe,  where  they  breed.  They  come  in  flocks  of  twenty 
or  thirty  together,  and  appear  to  be  gregarious  in  their  habits,  as  they  are  con- 
stantly seen  hawking  about  in  company  in  the  same  manner  as  Swallows.  Their  ! 
sociability  lasts  even  during  the  breeding  season,  their  nests,  which  are  excavated  in  1 
banks,  being  frequently  seen  in  great  numbers  together.  Montagu  says  that  in  the 
south  of  Russia,  where  they  are  exceedingly  numerous,  the  clayey  banks  of  the  Don 
and  Wolga  are  excavated  to  such  an  extent  as  to  have  the  appearance  of  honeycomb.  { 
Their  holes  are  about  six  inches  deep,  and  lined  with  soft  moss,  on  which  the  bird  lays 
from  five  to  seven  white  eggs.  They  have  a warbling  note,  which  is  uttered  whilst 
on  the  wing  in  pursuit  of  their  prey. 

The  Bee-eaters  are  said  to  be  exceedingly  abundant  in  the  island  of  Crete,  where 
they  are  often  taken  by  the  boys  in  a very  singular  manner.  A Cicada  is  fastened  to  a 
bent  pin  or  fish-hook,  which  is  attached  to  a long  slender  line.  The  insect  is  then 
allowed  to  fly,  and  as  soon  as  a Bee- eater  catches  sight  of  it  he  dashes  at  it,  and  swal- 
lowing the  baited  hook  is  readily  captured. 

The  habits  of  the  other  species  of  this  group  agree  very  closely  with  those 
of  the  European  species ; but  some  of  the  Indian  species,  such  as  the  common  Merops 
viridis,  frequently  select  a perch  in  some  prominent  position,  whence  they  dash  off  in 
pursuit  of  any  insect  that  comes  within  sight,  returning  again  to  their  perch  in  the 
same  manner  as  the  Flycatchers.  On  returning  to  their  station,  Mr.  Layard  has 
observed  them  beating  their  prey  against  the  perch  to  bruise  it  before  swallowing  it. 
This  mode  of  capturing  food  is  principally  resorted  to  in  the  middle  of  the  day,  for  in 
the  mornings  and  evenings  these  same  species  may  be  observed  hawking  about  in 
company  with  the  Swallows. 

The  Alcedinidce,  or  Kingfishers,  have  the  bill  elongated,  usually  straight,  broad 
at  the  base,  and  acute  at  the  apex  ; the  wings  are  long  and  rounded ; and  the  tail 
usually  short.  The  tarsi  are  always  short  and  strong;  but  the  toes  are  elongated  and 
very  variable  in  their  arrangement,  being  sometimes  placed  in  the  ordinary  position, 
three  in  front  and  one  behind ; and  sometimes,  as  in  the  Parrots,  two  and  two  ; whilst  ; 

^ in  some  species  there  are  only  three  toes,  two  in  front  and  one  behind. 
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Of  tho  three  sub-families  into  which,  we  divide  this  group,  that  of  Galbulince,  or 
Jaoamars,  approaches  most  nearly  to  the  Beo-eaters.  In  these  birds  tho  bill  is  long 
slender,  straight,  and  pointed,  or  very  slightly  curved ; the  wings  are  of  moderate 
length,  with  the  fourth  quill  longest ; the  tail  is  elongated  and  graduated,  the  central 
feathers  being  very  long,  and  the  lateral  ones  rapidly  decreasing  in  length ; the  tarsi 
are  short,  and  the  toes  are  either  arranged  in  two  pairs,  or  two  in  front  and  one  behind, 

■ the  anterior  toes  being  united. 

The  Jacamars  are  handsome  birds,  adorned  with  bright  colours;  green  being 
usually  predominant,  as  in  the  Bee-eaters.  They  are  peculiar  to  the  tropical  parts  of 
> South  America  and  the  islands  of  the  West  Indies,  where  they  generally  lead  a solitary 
: life  in  the  recesses  of  the  forests,  perching  upon  the  branches  of  trees  to  look  out  for 
insects,  which  they  capture  in  the  same  way  as  the  Bee-eaters.  They  breed  in  the 
..holes  of  trees. 


In  the  sub-family  of  the  Alcedinince  or  true  King-fishers,  the  bill  is  long,  straight, 
mgular  and  pointed,  always  stouter  than  in  the  Jacamars.  The  body  is  also  stouter 
::ja  its  form, 
md  the  tail  is 
ahort.  The 
wrings  are  short 
and  rounded, 
rvith  the  third, 

Dor  third  and 
fourth,  quills 
tihe  longest ; 
tihe  tarsi  are 
r/ery  short,  and 
tihe  toes  long, 
tihe  anterior 
[ >nes  sometimes 

t wo,  sometimes  three,  in  number,  but  always  more  or  less  united.  Mr.  G.  R.  Gray 
[Llivides  these  birds  into  two  groups,— the  Alcedinince  and  the  Dacelonince ; they  are 
d istinguished  principally  by  slight  differences  in  the  bill,  which  is  considerably  stouter 
in  the  second  group  ; but  as  the  birds  agree  in  other  respects,  wc  have  not  thought  it 
t .ecessary  to  follow  this  arrangement. 

The  habits  of  these  birds  are  very  remarkable.  Most  of  them  feed  almost  entirely 
P P°n  8ma11  fishes,  which  they  capture  by  dashing  into  the  water  from  some  perch  on 
wirhich  they  sit  to  watch  for  their  prey,  and  so  exact  is  their  aim  that  they  almost 
invariably  succeed  in  their  object. 


Fig.  276.— Head  of  the  Kingfisher  [Alcedo  ispidn). 


The  food  of  the  Alcedinince  of  Mr.  G.  It.  Gray,  in  fact,  consists  exclusively  of  fish ; 
: >ut  the  DaceloniruR  of  the  same  author  also  feed  upon  small  Reptiles,  Crustacea,  and 
1 nsccts.  The  species  of  both  groups  build  their  nest  in  holes,  but  those  of  the  former 
: hoosc  cavities  in  the  banks  of  rivers  for  this  purpose,  like  the  Bee-eaters,  whilst 
l hose  of  the  latter  select  holes  in  the  trunks  of  trees.  The  great  majority  of  the 
R pecies  arc  found  in  the  tropical  parts  of  the  world,  the  striptly  fish-eating  forms 
r-teing  common  to  both  hemispheres  ; whilst  those  of  which  the  diet  is  more  mixed,  are 
‘ onfined  to  India,  the  Islands  of  the  Eastern  Archipelago,  and  Australia. 

In  this  country  we  have  a single  representative  of  the  group,  tho  common  King- 
F ister  (Akedo  ispida,  Fig.  277),  which  belongs  to  the  first  section.  It  is  a most  beau- 
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tiful  species,  adorned  with  colours  which  would  seem  rather  to  belong  to  a tropical 
bird  than  to  one  inhabiting  the  cold  climate  of  our 
native  land.  It  measures  about  seven  inches  in 
length ; the  upper  part  of  the  head,  the  wing- 
coverts,  and  a stripe  on  each  side  of  the  neck,  are 
green,  covered  with  light  blue  spots  ; the  upper 
part  of  the  back  is  dark-green,  the  lower  part  and 
rump  bright  blue  ; the  throat,  and  a streak  on  each 
side  of  the  neck  are  yellowish-white,  and  the 
lower  parts  pale-chestnut.  The  quill-feathers  of 
the  wings  arc  greenish-black,  and  those  of  the  tail 
deep-blue.  Fig.  277.— Kingfisher  ( Alccdo  ixpida). 

The  Kingfisher  resides  in  this  country  all  the  year,  and  although  not  by  any  means 
an  abundant  bird,  is  very  generally  distributed  all  over  the  kingdom,  except  in  the 
extreme  north  of  Scotland.  It  is  a solitary  bird,  inhabiting  the  banks  of  small  streams, 
and  perching  upon  the  branches  of  trees  overhanging  the  water  to  watch  for  its  finny 
prey.  For  the  purpose  of  breeding,  the  Kingfishers  are  said  to  take  possession  of  a 
hole  in  the  bank  formed  by  some  burrowing  animal,  and  here  they  appear  to  resort  to 
disgorge  the  bones  of  the  fishes  which  they  have  swallowed,  for  the  floor  of  the  holes 
frequented  by  them  is  always  found  covered  with  these  remains,  and  it  is  upon  these 
that  the  female  lays  her  eggs.  These  are  usually  from  fivo  to  seven  in  number,  and  of 
a delicate  pinkish  white  colour. 

There  appears  to  be  some  doubtas  to  whether  the  Kingfisher  really  .adopts  the  deserted 
hole  of  some  other  animal,  as  its  breeding  place  is  sometimes  found  in  situations  not 
usually  selected  by  the  burrowing  Mammalia.  It  seems  certain,  however,  that  when 
they  do  select  a ready-formed  dwelling,  they  take  some  pains  to  adapt  it  to  their  own 
convenience,  as  the  Kingfisher’s  nest  usually  presents  a characteristic  form.  This  is 
rendered  especially  probable  by  the  fact  that  the  common  American  species  ( Alccdo 
alcyon ),  which  resembles  our  native  bird  in  its  general  habits,  is  known  to  dig  to  a depth 
of  four  or  five  feet  into  the  clayey  or  sandy  banks  of  the  streams  which  it  frequents. 

Amongst  the  ancients  the  most  extraordinary  ideas  were  entertained  with  regard  to 
the  nidification  of  the  Kingfisher ; and  as  these  also  pervade  the  writings  of  our  own 
older  poets,  some  account  of  them  may  not  be  unacceptable.  It  was  believed  that  the 
bird  made  a floating  nest  on  the  sea,  and  that  during  the  period  that  she  was  engaged  j 
in  hatching  her  eggs,  the  water  always  remained  so  smooth  and  calm  that  the  mariner 
might  venture  on  his  voyage  without  danger  of  being  exposed  to  any  of  the  dangers  of 
the  stormy  seas ; in  fact,  some  of  the  ancient  writers  attribute  to  this  little  bird  the  j 
power  of  allaying  the  violence  of  the  waves.  The  period  of  incubation  was  accordingly  ; 
known  as  the  “ Halcyon  days”  (Halcyon  being  the  Greek  name  of  the  bird),  and  the  j 
same  term  is  still  often  employed  metaphorically  to  express  any  period  of  uninterrupted  i 
happiness.  Some  of  the  modern  superstitions  connected  with  the  Kingfisher  are 
scarce  less  curious ; it  has  been  supposed  that  when  the  body  is  suspended  by  the  : 
bill  its  breast  will  always  indicate  the  north,  that  when  suspended  and  accurately  ! 
balanced,  its  bill  will  always  point  in  the  direction  of  the  wind,  although  the  bird  may  ' 
be  kept  in  doors,  and  that  the  possession  of  its  head  and  feathers  furnished  a pro- 
tection  against  witchcraft,  a security  for  fair  weather  at  sea,  and  a certain  means  ot  j 
securing  the  affections  of  a coy  or  disdainful  sweetheart.  We  believe  these  super-  1 
stitions  still  hold  their  ground  in  some  parts  of  the  country. 
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The  flight  of  the  Kingfisher,  notwithstanding  the  shortness  of  its  wings,  is  exceed- 
I ingly  direct  and  rapid,  and  it  not  only  takes  its  prey  by  plunging  into  the  water  from 
a perch,  but  also  by  hovering  over  it  until  its  prey  passes  beneath,  and  then  dashing 
dowu  in  the  manner  ot  a hawk.  Its  note  is  said  to  be  shrill  and  piercing,  and  to  bo 
j frequently  emitted  on  the  wing. 

The  largest  species  of  the  group  bolong  to  the  section  including  the  genus  Dacelo 
and  its  allies,  one  ot  which,  the  Dacelo  gigas,  a native  of  Australia,  measures  eighteen 
I inches  in  length.  Ihese  birds  do  not  confino  themselves  exclusively  to  the  banks  of 
[ rivers,  but  may  also  be  met  with  in  woods  and  fields,  where  they  feed  indiscriminately 
upon  almost  any  animal  of  suitable  size.  They  are  fine  birds,'  and  the  great  power  of  ' 
t *he  bill  renders  them  rather  formidable ; indeod  there  is  an  instance  on  record  of  an 
f Indian  species,  the  Halcyon  leucocephalm,  having  got  the  better  in  a contest  with  a 
L.  good-sized  Hawk  which  had  seized  upon  him,  the  Kingfisher  giving  his  enemy  a blow 
! on  the  breast  with  his  bill,  which  compelled  him  to  quit  his  hold.  The  note  of  these 
f birds  is  a sort  of  screaming  laugh,  which  has  obtained  the  name  of  the  laughing  Jackass 
: for  one  of  the  Australian  species. 

In  the  sub-family  of  the  Bucconince , or  Puff-birds,  the  bill  is  very  stout  and  conical, 

:and  inflated  at  the  base,  which  is  furnished  with  several  tufts  of  strong  bristles ; the 
tip  of  the  upper  mandible  is  curved  or  hooked;  the  nostrils  are  concealed  by  the 
P Plumes  and  bristles  of  the  forehead ; the  tarsi  are  about  the  length  of  the  outer  anterior 
itoe,  which  is  the  longest ; and  the  toes  are  arranged  in  pairs,  in  the  same  way  as  in  the 
SScansorial  birds,  with  which  the  Bucconinae  were  formerly  placed.  The  name  of  Puff- 

1 oirds  is  given  to  them  from  the  manner  in  which  their  plumage  is  puffed  out ; a character 
•jvhich  gives  them  a dull,  heavy  appearance.  This  aspect  is  in  accordance  with  their 
rnode  of  life,  as  they  are  solitary  and  melancholy  birds,  inhabiting  the  recesses  of  the 

2 wests  of  tropical  America,  where  they  perch  upon  the  branches  of  trees  to  look  out 
( or  the  insects  which  constitute  their  food.  They  are  said  to  perch  in  the  same  spot 

or  months  together.  They  also  occasionally  creep  upon  the  bark  of  trees  in  search  of 
unsects,  supporting  themselves  with  the  tail  when  in  this  position,  like  the  Wood  Decker 
IThey  nestle  in  holes  of  trees. 

_ The  beautiful  family  of  the  Trogonidce,  or  Couroucous,  have  the  same  tufts  of 
>:>ristles  at  the  base  of  the  bill  as  the  Bucconinae,  but  the  form  of  the  bill  is  very 
Lifferent.  It  is  short,  strong,  broader  than  high,  and  presents  a triangular  outline 
if rhen  seen  from  above;  the  ridge  of  the  upper  mandible  is  arched,  and  the  margins 
irnd  tip  are  usually  toothed.  I he  wings  are  of  moderate  size  and  rounded;  the  tarsi 
dore  or  less  clothed  with  plumes ; and  the  toes  are  of  unequal  length,  and  arranged  in 
two  pairs.  Their  plumage  is  usually  adorned  with  bright  colours,  and  oftciTmost 
brilliantly  metallic ; and  the  beauty  of  their  appearance  is  frequently  greatly  enhanced 
>;y  the  elegance  of  their  long  tails. 

They  are  found  in  the  tropical  regions  of  both  hemispheres,  but  most  of  the  species 
cihabit  South  America.  They  frequent  the  thickest  parts  of  the  forests,  where  they  ' 
i ;ed  principally  upon  insects  which  they  capture  on  the  wing,  and  sometimes  pick 
r om  the  bark  of  trees.  Some  of  the  species,  however,  derive  their  chief  nourishment 
t -om  fruits  and  berries.  They  lay  their  eggs  in  the  holes  of  rotten  trees,  upon  the 
* ebris  usually  found  in  such  situations,  and,  like  the  Woodpeckers,  frequently  enlarge 
m holes  by  means  of  their  strong  bills.  Their  cry  is  peculiar  and  melancholy 
tosembling  the  word  couroucou,  which  has  hence  been  applied  to  them  as  a vernacular 
iirae.  * 
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The  Trogons  vary  considerably  in  size,  some  of  the  smallest  being  little  larger 
a Sparrow,  whilst  the  largest  appear  to  be  about  the  size  of  a Magpie.  One  of  the 

largest  and  finest  species  is  the  Trogon  resplendens,  the  plumage  of  which  is  of  a beauti- 
ful bronzed  golden  green  colour,  and  the  two  middle  feathers  of  the  tail,  which  are 
much  longer  than  the  body  and  very  broad,  give  it  a peculiarly  graceful  appearance. 
It  is  a Mexican  bird,  and  its  gorgeous  plumes  are  much  sought  after  by  the  natives  of 
that  country  as  ornaments,  but  at  one  time  they  were  only  allowed  to  be  worn  by  per- 
sons of  the  highest  rank. 

These  birds  are  exceedingly  difficult  to  procure,  from  their  usually  frequenting  the 
highest  trees  of  the  forest,  and  when  the  collector  has  succeeded  in  shooting  them  they 
generally  lose  a portion  of  their  light  plumage  in  their  fall,  whilst  the  extraordinary 
tenderness  of  their  skins  render  the  operation  of  skinning  them  a most  difficult  matter. 
The  specimens  of  the  magnificent  species  above  referred  to,  are  usually  obtained  from 
the  Mexican  Indians,  who  appear  to  be  so  well  aware  of  the  almost  impossibility  of 
skinning  them  that  they  never  make  the  attempt,  but  merely  dry  the  body  within  the 
plumage. 

The  family  of  the  Coracidtz,  or  Rollers,  the  last  in  this  section  of  the  Fissirostres, 
presents  a considerable  resemblance  to  some  of  the  Conirostral  and  Dentirostral 


Fig.  27S.' — Head  of  the  Roller  ( Coracias  garruld). 


birds,  amongst  which  it  was  in  fact  formerly  placed.  The  bill  in  these  birds  is  elon- 
gated, broad  at  the  base  and  compresssd  towards  the  tip,  which  is  considerably  hooked 
and  sometimes  slightly  notched.  The  tarsi  are  short  and  the  toes  moderately  long, 
the  outer  toe  being  sometimes  free  and  sometimes  united  to  the  middle  one  at  the  base. 

The  birds  referred  to  this  group  by  Mr.  G.  R.  Gray  form  four  sub-families.  The 
first  of  these,  the  sub-family  of  the  Momotince,  or  Motmots,  is  distinguished  at  once  by 
the  peculiar  character  of  the  bill,  the  lateral  margins  of  which  are  serrated.  The  wings 
are  short  and  rounded  ; the  tail  long ; the  outer  toe  is  longer  than  the  inner  one,  and 
united  to  the  middle  one  as  far  as  the  second  joint,  and  the  hind  toe  is  short  and  weak. 
The  tongue  is  pectinated,  like  that  of  the  Toucans  (page  517),  and  from  this  circum* 
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catance  some  of  the  species  were  described  as  belonging  to  the  genus  Rhamphastos.  The 
aame  of  Motmots  applied  to  these  birds,  is  said  to  be  their  denomination  in  the  Mexican 
anguage,  derived  from  their  peculiar  note. 

: The  Motmots  are  confined  to  the  tropical  regions  of  America  and  the  West  Indian 

LWands.  They  are  found  only  in  the  deepest  recesses  of  the  forests  and  about  the  ruins 
.f  ancient  buildings,  on  which,  and  the  branches  of  trees,  they  perch  in  solitude,  with 
the  head  drawn  back  between  the  shoulders,  and  every  now  and  then  emit  a sort  of 
y ioarse  croak.  In  the  morning  and  evening,  however,  they  show  a greater  decree  of 
activity  in  pursuit  of  the  insects  which  constitute  their  principal  sustenance!  these 
; aej  take  by  pouncing  upon  them  after  a short  flight.  They  do  not  confine  themselves 
; i such  small  game,  and  as  their  average  size  is  about  that  of  a Blackbird,  they  are  able 
| ) prey  upon  lizards  and  small  snakes,  and  even  occasionally  upon  small  birds  They 
re  said  to  take  these  larger  objects  up  in  the  hill,  throw  them  up  into  the  air,  and 
►wallow  them  as  they  fall.  Fruits  also  form  a portion  of  their  food. 

They  are  said  generally  to  make  their  nests  in  the  holes  of  trees,  but  Sir  William 
lardino  mentions  that  the  nest  of  a species  of  this  group  was  found  in  a bank  of  marl 
' id  was  of  a rather  complicated  construction.  It  commenced  by  an  entrance  passage 
•out  two  inches  and  a half  in  width,  which  ran  in  a straight  line  horizontally  to°a 
.-pth  of  about  five  feet.  It  then  turned  at  right  angles  and  proceeded  downwards  for 
*out  five  feet  more,  and  at  this  point  terminated  in  an  enlarged  chamber,  within  which 
ur^young  were  found,  on  the  top  of  a mass  of  maggots  and  the  remains  of  insects. 

Ihe  Motmots  are  remarkable  for  a curious  sort  of  mutilation  which  they  are  sup- 
>-sed  to  practice  on  themselves.  The  two  middle  feathers  of  the  tail  are  considerably 
ingated,  and  in  most  specimens  the  barbs  are  wanting  on  a portion  of  the  stem  a little 
ifore  the  tip,  so  that  a portion  of  the  shaft  is  left  quite  bare  at  this  point.  There 
Eems  to  be  no  other  way  of  accounting  for  this  than  by  supposing  that  the  birds,  pro- 
i.bly  from  some  mistaken  notion  of  elegance,  must  have  deliberately  picked  off  the 
.rrbs  of  the  part  of  the  feathers. 

The  best  known  species  is  the  Momotus  RrasiHensis,  which  is  about  the  size  of  a 
aickbird,  and  of  a deep  rich  green  colour,  with  the  forehead  bluish,  the  back  of  the 
- id  violet,  and  the  crown  black. 

The  Todince,  or  Todies,  are  also  readily  distinguished  from  the  other  members  of 
1 %rou?  111(3  form  of  bill,  which  is  elongated,  and  exceedingly  broad  and  flat 
tthat  it  has  been  described  by  some  authors  as  consisting  of  two  thin  plates  ; the 
pier  mandible  is  usually  obtuse  at  the  extremity,  and  the  nostrils  are  placed  at 
tie  little  distance  from  its  base  on  the  surface  of  the  bill.  The  tarsi  are  of  moderate 
l.gtb,  and  slender,  and  the  outer  toe  is  longer  than  the  inner,  but  both  are  united  to 
f middle  one  to  a greater  or  less  extent.  They  are  robust  little  birds,  which  have 
f n comPared  in  fonn  to  the  Kingfishers  ; but  they  have  the  tarsi  and  tail  consider- 
I;  y longer  than  these  birds,  and  tho  bill  is  very  different. 

The  number  of  species  of  Todies  is  very  small ; Mr.  G.  R.  Gray  only  records  four 
“JL  “ Gencra  of  Birds.”  They  are  inhabitants  of  the  tropical  parts  of  America  and 
West  Indian  islands,  and  feed  principally  on  insects ; these  they  capture  whilst 
>ping  about  upon  the  branches  of  the  trees,  and  also  by  a sudden  flight,  in  the  same 
?T  as  the  Flycatchers.  They  also  seek  for  worms,  and  even  small  reptiles,  upon  tho 
und.  It  is  on  the  ground  also  that  they  make  their  nests,  in  a small  hole  which 
y excavate  for  this  purpose,  and  line  with  dried  grass  and  straw. 

'.‘One  of  the  best  known  species  is  the  Green  Tody  (Todies  viridis ),  which  is  an 


606  THE  EUltY LAIMIN JR — THE  TRUE  ROLLERS. 

exceedingly  common  bird  in  some  of  the  West  Indian  islands.  It  is  about  the  sizToT 
a Wren  ; all  the  upper  parts  aro  of  a vivid  grass  green  colour,  the  neck  and  throat  are 
red,  the  breast  whitish,  and  the  belly  yellowish.  It  is  a bold  and  familiar  bird,  paying 
little  attention  to  the  presence  of  man,  and  exhibiting  great  confidence  when  in  cap- 
tivity, seeking  its  insect  prey  in  the  room  with  the  greatest  freedom.  Its  holes  for 
nestling  are  dug  in  banks  to  the  depth  sometimes  of  eight  inches  or  a foot. 

Nearly  allied  to  the  Todies  are  the  Eurylaimincc , which  appear  to  represent  the  ! 
preceding  group  in  India  and  the  Eastern  Archipelago.  Their  principal  difference 
consists  in  the  structure  of  the  feet,  the  outer  toe  only  being  united  to  the  middle  one 
The  nostrils  also  are  placed  near  the  base  of  the  hill.  They  are  generally  of  small 
size,  but  adorned  with  beautiful  colours,  and  live  in  the  most  retired  parts  of  the 
countries  inhabited  by  them,  principally  in  marshy  places  and  along  the  margins  of 
lakes  and  rivers.  They  are  usually  seen  in  small  flocks,  and  feed  for  the  most  part 
upon  insects  and  worms,  although  the  stomachs  of  some  of  the  species  have  been  found 
to  contain  nothing  but  vegetable  substances.  Their  nests,  which  are  composed  of 
small  twigs,  are  suspended  from  the  extremities  of  the  branches  of  trees,  usually  those 
overhanging  the  water ; and  the  number  of  eggs  is  said  to  be  only  two. 

In  the  Coracincc  or  Rollers,  forming  the  last  sub-family  of  this  group,  the  bill  is 
elongated  and  compressed,  higher  and  more  broad  at  the  base,  and  distinctly  hooked  at 
the  tip,  the  extremity  of  the  upper  mandible  overhanging  that  of  the  lower  one  (Fig,  ! 
278) ; the  nostrils  are  basal,  and  the  toes  are  all  free  at  the  base. 

These  birds,  which  are  of 
moderate  size  and  usually  ; 
adorned  with  bright  colours,  I 
are  found  only  in  the  Eastern 
Hemisphere,  and  especiallyin 
the  warmer  regions.  Their 
food  consists  of  fruits  and 
insects.  A single  species, 
the  common  Roller  ( Coraciat 
gar rula,  Fig.  279),  occurs  in 
Europe,  and  occasionally 
visits  this  country.  It  is 
about  the  size  of  the  common 
Jay ; the  back  is  light  brown; 
the  head,  neck,  and  lower 
surface,  bluish-green ; the 
lesser  wing-coverts  are  bright 
j blue ; and  the  quills  light  greenish-blue  at  the  base,  with  the  apical  portion  bluish- 
| black.  The  tail  feathers  are  also  greenish-blue,  and  some  of  the  outer  ones  tipped 
i with  black. 

This  fine  bird  is  a native  of  Africa,  but  a great  many  of  them  make  a regular 
| summer  migration  into  Europe,  where  they  breed  ; some  even  reaching  as  far  north  as 
Sweden.  It  is,  however,  of  rare  occurrence  in  these  northern  regions,  and  even  in 
this  country  is  to  be  regarded  only  as  an  occasional  visitor.  It  is  a squalling,  noisy 
bird,  and  exceedingly  shy  and  restless  ; and  these  qualities,  coupled  with  its  preference 
for  the  most  secluded  parts  of  forests,  render  it  a difficult  bird  to  procure.  In  Germany 
it  is  said  to  be  not  unfrequent  in  some  of  the  great  forests,  where  it  lays  its  eggs  in  tha 
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loles  of  trees,  generally  preferring  birch  trees  for  thi«  • „ . , 

,f  its  German  names  is  lirkhahl,  or  the  Birch Jay . P?^f  * “ ^10\t0  On0 
3 stated  to  breed,  like  the  Bee-eaters  and  Kingfishers  in  h 1 L countnes>>  howover,  it 
f rivers;  and  this,  from  tho  testimony  of  several  observer!  f ^ bllnks 

| ommon  locality.  The  eggs  are  usually  four  in  number  and  of  ariT  " b^(th°  ?°3t 
; .’he  Boiler  feeds  principally  upon  insects,  which  it  takes  in  any  sSon  ° it  Xo 
l evours  worms,  slugs,  and  even  small  reptiles  and  fruits.  7 ’ 1 1 

T«  T? -n  n .v  . ..  . 


tho  European  Holler  the  t.,1  ,s  .W.t  even  at  the  end,  although  in  the  male  the 
letter  tail  feathers  are  often  a little  elongated ; but  in  some  exotic  species  thSefeafltem 
I'.tam  a cons.derable  length,  and  in  the  Coraeia,  Myanma  they  termini  ,-  i 
t under  filaments.  In  the  genus  Emy stomas,  tho  hill,  contrary  to  the  general  charactS 

p ZZ  r;7ng.r0ad  “ “*  ““  **  the  greLrtfof  Sr 

I With  these  birds  we  conclude  tho  first  section  of  the  the  Kssirostral  birds  The 

I:  e members  of  tho  third  being 
aadily  distinguish  .able  from  those  of 
■e  two  former  by  their  manifest 
captation  to  nocturnal  or  crcpuscu- 
• activity. 

The  H irundinida,  or  Swallows, 
we  a short,  depressed,  and  some- 
lat  triangular  bill,  with  a very 
■de  gape,  furnished  with  short 
•sties.  The  nostrils  are  rounded 

nil  of  moderate  size:  the  wings  . 

' :g.  281)  long  and  pointed,  with  "the  first  quill  longest ; the  tail  is  more  or  lees  forked, 

and  the  feet  are  of  the  ordinary 


Fig.  2S0.-Hend  and  Foot  of  the  House  Martin 
[Htrundo  urbica). 


fotm  of  those  of  the  Passerine 
birds,  with  three  toes  before  and 
one  behind.  Their  sternum  also, 
as  in  the  majority  of  the  Passeres, 
exhibits  a notch  on  each  side 
behind,  and  their  trachea  is  fur- 


Fig.  281— Wing  of  Martin  ( Hirundo  urbica). 

,1  ’it  , _ oemnd,  and  tiicir  traclica  f* mt*- 

i d sole  3 r Ial7,“  “ thlt  ttcy  "c  “«bW  to  produce  a modu- 

7°  ,BlC"d'r  a°d  olefi“l  u«lo  Urdh  possessing  great  power  of 
kft  h f ■ 0/il-v '-b°"'n  >o  ‘to  swiftness  with  which  they  dart  alon/but  also 
Her,  ttlrV,  11,67  tUm  1,10  i"  "ory  direction,  a i 

r reful  Their  " I0D.\W  c“  cn8aSe<i  ln  tire  capture  of  their  insect  prey,  exceedingly 
a LT£  nounsb”“‘  consists  exclusively  of  insects,  which  they  take  on  ti  e 

;frinr„v J&S’S  "f  £“  “ neifibbourbo°d  of  water,  the  numerous  insect 

g.  r which  afford  them  an  inexhaustible  supply.  They  drink  on  the  win, r 

JZ  reg.cn,  at  the  approach  of  winter.  They  breed  tometimes'm  hole”,  and 
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sometimes  build  a nest  against  the  side  of  a rock  or  building,  or  upon  the  trunks  of 
trees.  In  tlieso  cases  their  dwelling  is  usually  formed  of  mud. 

Three  species  are  regular  summer  visitors  to  this  country,  and  the  winter  residence 
of  all  of  them  is  on  tho  continent  of  Africa  ; hut  they  also  occur  in  Asia,  and  have 
been  killed  in  India.  They  all  arrive  in  this  country  from  the  beginning  to  about  the 
middle  of  April,  and  appear  to  take  their  departure  towards  the  end  of  October.  They 
cross  tho  channel  either  singly  or  in  small  parties  of  rarely  more  than  two  or  three 
together,  and  it  is  remarkable,  considering  their  great  power  of  wing,  that  they  arrive 
apparently  quite  as  completely  exhausted  as  other  migratory  birds  whose  endowments 
in  this  respect  are  far  inferior.  Thus  the  channel  fishermen  say  that  the  Swallows 
often  alight  upon  their  boats  when  at  a short  distance  from  land,  especially  in  hazy 
weather ; and  that  they  appear  so  much  fatigued,  that  they  can  scarcely  fly  from  one 
end  of  the  boat  to  the  other  when  an  attempt  is  made  to  capture  them.  In  fine 
weather  they  are  sometimes  seen  to  drop  upon  the  water  with  their  wings  expanded, 
and  soon  afterwards  to  fly  off  again  apparently  refreshed  by  their  bath.  They  appear 
to  return  every  year  to  the  same  locality,  and  even  to  the  same  nest.  It  was  at  one  time 
generally  supposed  that  the  Swallows  passed  the  winter  in  this  climate  in  a state  of 
torpidity,  some  persons  believing  that  they  retired  into  holes  and  caverns  at  this 
season,  whilst  others  maintained  that  they  clustered  together  upon  the  ends  of  the 
twigs  of  trees  overhanging  the  water,  which  were  thus  dragged  beneath  the  surface  bv 
their  weight,  so  that  they  passed  the  winter  submerged.  Of  these  notions  the  second 
is  evidently  absurd,  and  the  first  is  now  regarded  as  untenable. 

Of  our  British  species,  two  are  remarkable  for  their  attachment  to  the  vicinity  of 
human  habitations,  upon  some  part  of  which,  in  fact,  they  generally  build  their  nests. 
One  of  them,  the  Eirundo  rustica,  is  commonly  called  the  Chimney  Swallow,  from  its 
so  frequently  building  its  nest  in  the  interior  of  chimneys,  generally  a few  feet  from 
the  top ; it  by  no  means  confines  itself  to  this  situation  however,  but  will  build  in 
almost  any  place  to  which  it  can  have  access,  as  in  old  wells  and  the  shafts  of  mines, 
or  amongst  the  rafters  of  bams  and  sheds.  The  bird  generally  selects  some  place 
where  a salient  angle  furnishes  a good  support  for  its  little  edifice,  which  is  con- 
structed of  small  pellets  of  soft  earth  or  clay  plastered  together,  and  bound  by  the 
addition  of  fragments  of  straw  and  grass.  It  forms  an  open  cup,  the  bottom  of  which 
is  lined  with  feathers,  and  upon  these  the  female  lays  from  four  to  six  white  eggs, 
spotted  with  ash  colour  and  red.  When  the  young  are  hatched  the  parents  are  most 
assiduous  in  their  attention  to  their  wants,  visiting  the  nest  with  food  about  once  in 
every  three  minutes  throughout  the  day.  When  the  young  are  ready  to  leave  the 
nest,  the  old  birds  still  attend  to  them  for  a time,  and,  as  described  by  Gilbert  White, 
“ the  progressive  method  by  which  the  young  are  introduced  into  life  is  very  amusing. 
First,  they  emerge  from  the  shaft  with  difficulty  enough,  and  often  fall  down  into  the 
rooms  below  ; for  a day  or  so  they  are  fed  on  the  chimney-top,  and  then  are  conducted 
i to  the  dead  leafless  bough  of  some  tree,  where,  sitting  in  a row,  they  are  attended  with 
great  assiduity,  and  may  then  be  called  perchers.  In  a day  or  two  more  they  become 
flyers,  but  are  still  unable  to  take  their  own  food  ; therefore  they  play  about  near  the 
place  where  the  dams  are  hawking  for  flies  ; and  when  a mouthful  is  collected,  at  a 
certain  signal  given,  the  dam  and  the  nestling  advance,  rising  towards  each  other,  and 
meeting  at  an  angle  ; the  young  all  the  while  uttering  a little  quick  note  of  gratitude 
and  complacency.” 

The  Swallow  produces  two  broods  in  the  season,  and  it  not  unfrequently  happens 
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that  the  second  brood  is  not  ready  to  leave  the  nest  when  the  period  of  emigrat^ 
arrives;  and  so  strong  is  the  instinct  which  prompts  the  birds  to  undertake  this 
\ journey  that  they  have  been  observed  to  leave  their  unfledged  young  to  perish.  The 
male  Swallow  is  a sweet  songster,  and  sings  both  perching  and  flyino-  In  confinc- 
\ meat  ho  is  very  tame,  and  in  his  natural  state  is  an  exceedingly  courageous  bird, 
attacking  birds  of  prey  with  great  courage,  and  occasionally  striking  at  cats  when  they 

\ :limb  t0  the  roof  of  ^ houso  and  aPP°ar  to  bo  getting  too  near  his  nest.  At  the 
1 approach  of  one  of  these  enemies,  the  Swallow  sounds  the  alarm,  and  immediately  all 
j,  he  Swallows  and  Martins  within  hearing  flock  to  the  attack,  when,  if  it  be  a hawk 
| hey  pursue  him  until  they  have  driven  him  out  of  the  neighbourhood,  pouncing  down 
pon  him  from  above,  and  rising  again  perpendicularly  in  perfect  security.  The 
| -wallow  is  readily  distinguished  by  its  very  elongated  forked  tail,  which  measures 

inore  than  half  its  total  length,  and  by  the  brownish-red  colour  of  the  forehead  and 
| aroat. 

The  Martin  (ITirundo  urbica,  Fig.  280),  is  a rather  smaller  bird  than  the  Swallow 
; as  the  tail  much  shorter  and  less  forked,  and  is  destitute  of  the  brownish-red  marks 
ppon  the  head  and  throat.  It  is  even  more  familiar  than  the  Swallow,  not  only 
breeding  like  it  in  the  neighbourhood  of  human  habitations,  but  even  in  the  heart  of 
Ir-xge  towns,  a situation  in  which  its  congener  is  rarely  if  ever  seen.  In  its  habits  it 
; osely  resembles  the  preceding  species;  but  its  nest,  instead  of  being  built  in  the 
, tenor  of  buildings,  is  always  placed  upon  the  outside,  usually  under  the  projecting 
< ves,  or  in  wmdows  and  doors.  The  nest  is  formed  of  soft  earth  or  clay,  and  is  of  a 
pmispherical  form.  It  is  lined  with  a little  hay  and  a few  feathers,  upon  which  the 
male  lays  four  or  five  white  eggs. 

The  Sand  Martin  or  Bank  Martin  (. Eintndo  riparia ),  is  the  smallest  of  our  British 
r fallows,  and  is  less  known  than  either  of  the  preceding  species,  as  its  habits  do  not 
‘ 1(1  it:  so  immediately  into  the  neighbourhood  of  houses.  The  nest  is  formed  in  the 
?^h  banks  of  rivers,  in  sand-pits,  and  similar  situations,  in  which  the  little  bird 
r 's  most  perseveringly  until  it  has  excavated  a gallery  of  two  feet,  or  even  more,  in 
7 3th,  at  the  termination  of  whieh  the  eggs  are  laid  upon  a small  bed  of  hay  and 
i-.thers.  The  galleries  are  beautifully  circular,  and  usually  wind  a little  towards  the 
"rercity ; and  the  dexterity  of  the  little  miner  is  such  as  to  excite  the  highest 
1 Nation  at  his  workmanship.  The  eggs,  like  those  of  the  House  Martin,  are  white. 

;ce  that  bird,  also,  it  is  very  mute.  It  occurs  also  in  North  America. 

Of  the  North  American  species,  one  of  the  best  known  is  the  Purple  Martin  (. Progne 
nrpurea),  which  is  a regular  summer  visitor  to  the  United  States,  by  the  inhabitants 
»vhich  it  is  universally  regarded  as  a favourite,— so  much  so  that  in  every  part  of 
‘t  country  it  is  the  practice  to  put  up  conveniences  for  it  to  nestle  in,  sometimes  a 
i . or  hollow  gourd  on  the  top  of  a pole  or  sign-board,  and  sometimes  a more  compli- 
! :d  arrangement  of  apartments  resembling  a pigeon-house.  In  the  absence  of  any 
- 1 preparation  for  their  reception  the  birds  will  build  in  any  hollow  about  the 
ses,  and  occasionally  find  their  way  into  pigeon-houses,  where  they  will  take  pos- 
ition of  a whole  tier  of  nests,  and  never  suffer  the  least  intrusion  from  the  rightful 
habitants  of  the  place.  The  flight  of  this  bird  is  very  swift  and  elegant,  and&hc  is 
of  the  most  determined  enemies  of  the  birds  of  prey  to  be  found  in  the  United 
es.  Wilson  say3,  the  Purple  Martin,  “like  his  half-cousin  the  King-bird  (Tyrannu* 
r-jndw),  is  the  terror  of  Crows,  Hawks,  and  Eagles.  These  he  attacks  whenever 
1 ' mal£e  tbcir  appearance,  and  with  such  vigour  and  rapidity  that  they  instantly  have 
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recourse  to  flight.  So  well  known  is  this  to  the  lesser  birds  and  to  the  domestic 
poultry,  that  as  soon  as  they  hear  the  Martin’s  voice  engaged  in  fight  all  is  alarm  and 
consternation.  To  observe  with  what  spirit  and  audacity  this  bird  dives  and  sweeps 
upon  and  around  the  Hawk  or  the  Eagle  is  astonishing.  He  also  bestows  an  occa- 
sional bastinadoing  upon  the  King-bird  when  he  finds  him  too  near  his  premises,  though 
he  will  at  any  time  instantly  co-operate  with  him  in  attacking  the  common  enemy.” 
It  is  to  this  habit  that  the  bird  is  greatly  indebted  for  the  favour  shown  to  him  in  all 
quarters,  as  the  establishment  of  a colony  of  Martins  in  the  vicinity  of  the  farmer’s 
homestead  would  be  quite  sufficient  to  protect  the  denizens  of  the  farm-yard  from  the 
depredations  of  predaceous  birds.  The  Purple  Martin  is  about  eight  inches  in  length, 
and  entirely  of  a fine  purplish-bluo  colour,  with  violet  metallic  tints,  except  the  quill 
feathers  of  the  wings  and  tail,  which  are  brownish-black ; the  female  is  blackish  and 
grayish-brown,  tinged  with  blue.  Specimens  of  the  bird  have  been  shot  in  this 
country. 

Several  other  species  of  Hirundinidae  visit  the  United  States  every  summer,  their 
winter  quarters  being  probably  the  tropical  parts  of  South  America.  One  of  these, 
the  Sir  undo  rufa , which  is  veiy  nearly  allied  to  our  S.  rustica,  and  was  indeed  formerly 
regarded  as  the  same  species,  is  there  called  the  Barn  Swallow,  from  it3  constantly 
building  its  nest  on  the  beams  and  rafters  in  barns,  sheds,  and  similar  places.  It  is 
regarded  with  almost  as  much  favour  as  the  Purple  Martin,  although,  from  its  nest 
being  composed  of  mud,  it  does  not  require  any  such  inducements  to  build  in  the 
neighbourhood  of  man  that  we  have  seen  to  prevail  with  that  bird,  and  Wilson  says 
that  scarcely  a barn  to  which  they  can  obtain  access  is  without  them.  The  same 
author  adds  that  the  proprietor  of  a barn  in  which  there  were  upwards  of  twenty  nests 
assured  him,  “that  if  a man  permitted  the  Swallows  to  be  shot  his  cows  would  give 
bloody  milk,  and  also  that  no  barn  where  Swallows  frequented  would  ever  be  struck 
by  lightning.” 

Another  species,  the  IL  viridis,  which  has  been  considered  identical  with  our 
House  Martin,  is  also  abundant  in  the  United  States,  where  it  forms  its  nest  in  similar 
situations  to  those  selected  by  the  Purple  Martin.  “ For  some  time  before  their 
departure,”  according  to  Wilson,  “ they  subsist  principally  on  the  myrtle  berries 
( Myrica  eerifera ),  and  become  extremely  fat.” 

Several  species  are  found  in  the  East  Indies,  some  of  which  are  permanent  residents 


Fig.  282.— Head  of  the  Common  Swift  ( Cypsclus  apus). 


there,  whilst  others  disappear  during  the  hot  season,  probably  migrating  to  the  tem- 
perate parts  of  Asia.  Their  habits  are  the  same  as  those  of  the  British  species.  Some 
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b0^^^.01"  °f  WdlS  and  Similar  SitUati0US’  °therS’  Uk0  our  Sand  Martin, 

The  Swifts,  formerly  included  amongst  the  Swallows,  and  placed  as  a sub-familv 
of  the  Hirundinid®  by  Mr.  G.  E.  Gray,  appear  to  possess  distinctive  cLrtte^  of 
sufficrent  importance  to  entitle  them  to  rank  as  a separate  fZZlTa?7f\Z 

*C”ml  f°™'  “"dth«  ■‘ructur.rf 

L,  “r *-  of  - oth“ 

. nostrils  are  very  large,  oblong,  and  furnished  with  an  elevated 
margin,  and  the  wings  are  extremely  long  and  narrow  (Fig.  284) 

The  Swifts  also  differ  from  the  Swallows  in  the  structure  of  the 
t trachea,  the  inferior  larynx  being  destitute  of  those  muscles 
which  confer  their  powers  of  melody  upon  the  true  singing  ^ ~ 

birds,  and  this  has  induced  some  naturalists,  who  have  adopted  Fig-.: 283,-Foot  of  the 
the  characters  derived  from  the  presence  or  absence  of  these  Common  Swift- 
j pcciffiar  organs  as  a means  of  dividing  the  Passerine  birds  into  two  sections  to  nlo 
the  Swifts  and  Swallows  at  a considerab.e  distance  apart.  Accordi^  Ve  vi Zl 


I'ig.  284.— Wing  of  the  Common  Swift. 

of  these  authors,  the  nearest  allies  of  the  Swifts  are  the  TTh,™™-  v j 

tlZZ: iD  *he  Stn,CtUre  °f  * Stera™’  ^ «•  deatitute 

dranemg  mto  ,h„  mere  temperate  region,  a,  the  heat  ine”^”  it  E 
i:pecies  remain  in  their  summer  haunts  for  a shorter  Tv  , 8 EuroPean 

.irds,  leaving  for  the  south  long  before  Z V^s  Thev t'estlH  T 

the  holea  of  buildings,  or  in  the  crevices  of  rocks  ' ’ ' m°St  P&rt’ 

The  Swifts  are  generally  distributed  in  ah  parts  of  the  globe  but  onlv  t™  • 
♦cccur  m Europe,  and  of  these  onlv  ana  i f ’ 1 onv  two  species 

:.ie  common  Swift  (Cypselus  apus  Fig  28?)  a'smaH  h™^0^7  T ^ COimtr-y-  Tilis  is 
[ i length,  with  a forkTd  tail ; Thl  Sit!:  T*  ^ ^ 

t -e  throat  is  grayish-white.  It  is  found  abundantly  in  all  parts  o^  ^ ^ 
ay  be  seen,  sometimes  in  great  numbers,  hawking  about  in  the  • ?°imtly’  and 

■■  sects,  especially  in  the  morning  and  evening  Whilst  thus  e,aif  m aearck  op 

- -e  most  interesting;  they  dart  along  with  caireme  rapidit  tS»  t‘7 

- e air  with  a facility  which  is  perfectly  astonishing  end  7’  r ? 8 d wmdinS  m 

O ream,  which  is  their  only  note  The  insect,  on  which  ttey  fed  7 “ “““ 

■ cy  generally  collect  a considerable  quantity  in  their  mouth /h  f * SmaU’  and 

ne  prey  being  prevented  from  oseaLg 


612 


THE  SWIFTS — THE  ESCULENT  SWIFT. 


glands,  which  lines  the  intorior  of  tho  mouth.  From  the  extreme  shortness  of  the  legs 
the  Swifts  are  almost  incapacitated  from  walking,  hut  their  feet  form  admirable  cling-  ( 
ing  organs,  which  are  of  great  advantage  to  them  in  getting  into  the  holes  and  crannies 
in  which  their  nests  are  placed.  From  the  same  cause  also  they  are  unable  to  rise  from 
a flat  surface,  and  this  prevents  their  collecting  the  straws  and  feathers  of  which  their 
nests  are  composed  by  alighting  on  tho  ground,  as  is  done  by  most  other  birds.  These 
materials  are  therefore  picked  up  with  the  greatest  dexterity  as  the  bird  sweeps  swiftly 
along  close  to  the  surface  of  the  ground,  and  then  conveyed  at  once  to  the  hole  selected 
for  a breeding-place,  in  a steeple  or  tower,  or  in  the  face  of  a rock,  and  usually  at  a 
great  height.  The  nest  is  bulky  and  rather  clumsy ; the  eggs  two  or  three  in  number, 
and  of  a pure  white  colour  ; and  the  birds,  unlike  the  Swallows,  produce  only  a single 
brood  in  the  season.  Like  the  Swallows  they  are  said  to  return  annually  to  the  same 
breeding  place,  and  even  to  make  use  of  the  same  nests  which  had  served  them 
previously. 

Of  the  second  species,  the  White-bellied  Swift  ( Cypselus  melba,  Fig.  199),  only  a few 
specimens  have  been  killed  in  this  country,  but  in  the  southern  parts  of  the  continent 
it  occurs  abundantly  every  year.  It  may  readily  be  distinguished  from  the  common 
species  by  its  larger  size  and  the  whiteness  of  the  lower  surface  ; the  plumage  of  the 
upper  parts  are  of  a grayish-brown  colour.  Its  habits  are  the  same  as  those  of  the 
common  species,  and,  indeed,  all  the  birds  of  this  family  agree  so  closely  in  this  respect, 
that  with  very  few  exceptions  one  description  will  apply  generally  to  the  whole. 

Amongst  these  exceptions  we  may  notice  that  many,  perhaps  most,  of  the  exotic 
species,  such  as  the  Indian  Cypselus  affinis,  the  Tachornis  phcenicobia,  or  Palm  Swift  of 
Jamaica,  and  even  the  North  American  Chimney  Swift  {Acanthylis  pelasgia ) rear  two 
or  three  broods  in  a season  ; and  that  the  nests  of  some  of  the  species,  such  as  the 
Jamaica  Palm  Swift  just  referred  to,  and  the  Indian  Palm  Swift  ( Cypselus  Batassiensis), 
and  the  species  of  the  genus  Deudrochelidon , attach  their  nests  to  the  trunks  of  trees. 
Some  of  the  species,  also,  like  our  common  Martin,  construct  their  nests  of  mud,  but  these 
habitations  are  usually  composed  of  the  same  materials  as  those  of  the  common  Swift, 
more  or  less  agglutinated  together  by  the  viscid  secretion  produced  by  the  peculiar  glands 
\ of  the  mouth.  The  nests  of  the  common  Swift  generally  exhibit  this  character  to  a 
certain  extent,  but  many  of  the  species,  especially  those  which  attach  their  nests  to  the 
surface  of  the  supporting  body,  make  a much  greater  use  of  the  glutinous  secretion,  and 
in  some  species  of  the  genus  Collocalia,  this  constitutes  the  great  bulk  of  the  nest. 

To  this  genus  belongs  the  Esculent  Swallow  as  it  is  called  ( Collocalia  esculenla ),  the 
principal  fabricator  of  the  celebrated  bird’s  nests  which  enjoy  such  a high  repute 
amongst  the  Chinese  for  their  excellence  as  an  article  of  food.  These  nests  are  com- 
posed of  a mucilaginous  substance,  usually  more  or  less  mixed  with  fragments  of  grass, 
hair,  and  similar  materials  ; they  are  attached  to  the  surface  of  rocks  in  caverns,  and 
the  birds  always  build  in  great  numbers  together  in  the  same  cave.  It  was  formerly 
supposed  that  the  mucilaginous  matter  employed  in  the  construction  of  the  nests,  was 
obtained  from  seaweeds  eaten  by  the  birds,  and  from  this  belief  Thunberg  gave  the 
name  of  Hirundo  fuciphaga  to  one  of  the  species,  but  it  is  now  ascertained  beyond 
doubt,  that  the  substance  in  question  is  secreted  by  greatly  developed  salivary  glands. 
The  birds  which  build  these  nests,  of  which  there  are  two  or  probably  more  species, 
are  found  in  great  abundance  in  all  parts  of  the  Eastern  Archipelago,  and  also  on  the 
continent  of  India  ; they  are  collected  in  great  quantities  and  constitute  an  important 
article  of  commerce  with  China. 
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Almost  all  our  knowledge  of  the  mode  in  which  the  harvest  of  nests  is  managed,  is 
derived  from  the  Island  of  Java,  which  produces  about  200  pcculs,  or  256  cwts. 
\ annual ly.  The  nests  are  collected  in  Java  at  threo  different  periods,  namely  in  March" 
October  and  December.  The  interval  of  six  months,  from  March  to  October,  gives  the 
birds  time  to  rear  two  broods,  and  the  quantity  of  nests  is  consequently  greater  than 
! at  the  other  two  periods  of  collecting,  but  the  produce  is  generally  of  inferior  quality ; 
the  intervals  of  three  months,  between  the  collection  in  October  and  that  in  December’ 
and  again  between  the  latter  and  that  in  March,  scarcely  allows  the  birds  to  get  their  pro- 
geny out  of  the  nests,  and  many  young  birds  are  accordingly  destroyed  at  these  periods, 
but  the  nests  are  of  superior  quality  and  very  white.  The  prices  paid  for  these  nests 
in  the  Canton  market  vary  greatly  according  to  the  quality ; those  of  the  best  and 
f purest  sort  fetch  the  enormous  price  of  3,500  Spanish  dollars  the  pecul,  or  about  £5 
10s.  per  pound ; the  second  quality  produces  2,800  Spanish  dollars  per  pecul,  and  the 
i third  not  moro  than  1,600  dollars.  In  some  parts  of  China,  however,  as  much  as  £19 
[ has  been  P“d  for  a catt7  of  bird’s  nests,  or  rather  more  than  lifts.  These  expensive 
[ articIes  of  food  are  principally  employed  in  making  soup,  but  they  are  also  made  use  of 
j “ various  ways,  and  are  regarded  as  a great  delicacy  by  the  Chinese  epicures.  They 
| are  also  highly  valued  from  a belief  that  they  have  an  aphiodisiac  effect  upon  the 
I . consumer. 

iThe  last  family  of  the  Fissirostral  birds  is  that  of  the  Caprimulgidce  or  Goatsuckers. 
.These  birds  form  the  tribe  of  Fissirostres  nocturncc  of  many  authors  and  may  readily  he 
distinguished  from  the  Swallows  and  Swifts,  with  which  they  are  nearly  allied,  by  the 
..iarge  size  of  the  eyes  and  the  softness  of  their  plumage,  characters  which  they  possess 
in  common  with  the  generality  of  night-flying  birds.  The  bill  is  short,  depressed,  and 
very  broad,  with  an  enormously  wide  gape,  which  extends  completely  beneath  the  eyes 
and  is  bordered  by  long  stiff  bristles  ; the  tarsi  are  short  and  the  toes  rather  long  and 
strong ; the  hind  toe  is  united  at  the  base  to  the  inner  one.  The  wings  in  this  family 


are  long  and  pointed  but  considerably  shorter  and  broader  than  in  either  of  the  preced- 
ing groups  (Fig.  285). 

In  the  typical  sub-family  of  the  Caprimulgin.ee  or  True  Goatsuckers,  the  hill  is  very 
khort  and  weak  ; the  tarsi  are  short,  and  frequently  covered  with  plumes,  and  the 
aateral  toes  are  equal  in  length  and  shorter  than  the  middle  one,  which  is  furnished  with 
i pectinated  claw  (Fig.  286).  These  birds  are  found  in  all  parts  of  the  world,  and  the 
. abits  of  all  the  species  are  exceedingly  similar.  They  all  fly  about  in  the  dusk,  and 
ometimes  well  on  into  the  night,  seeking  the  insects,  principally  moths  and  beetles 
r 'hioh  select  the  same  period  of  the  day  for  their  rambles,  and  in  pursuit  of  these  their 
“ olutions  are  as  active  and  elegant  a3  those  of  the  Swallows.  Their  soft  plumago 
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enables  them  to  fly  noiselessly  through  the  air,  uud  their  large  eyes,  by  collecting  a great 

quantity  of  light,  confer 
upon  them  the  power  of 
perceiving  their  insect  prey 
when  the  shades  of  evening 
have  entirely  concealed  it 
from  ordinary  visual  organs 
Fig.  286.— Foot  of  the  Goatsucker.  ( Caprimulgus  europceus).  rp}ie  enormous  width  of  the 

gape,  (Fig.  287),  enlarged  as  it  is  by  the  long  stiff  bristles  which  spring  from  each  side 
of  the  upper  mandible,  is  of  great  service  to  them  in  capturing  their  prey,  but  the 
statement  of  some  authors, 
that  the  Goatsuckers  fly  with 
their  mouths  wide  open 
appears  to  be  entirely  destitute 
of  foundation.  Their  feet  are 
very  short  and  weak,  and  not 
fitted  for  perching  in  the 
ordinary  manner,  so  that  the 
birds  usually  rest  upon  the 
branches  of  trees  in  the  direc- 
tion of  their  length,  crouching 
down  upon  them  as  if  fearful 
of  falling  off.  They  also 
frequently  settle  on  the 
ground,  and  are  fond  of  bask- 
ing in  the  sun  in  this  position ; 

when  thus  engaged  they  are  Fig<  287--Head  of  the  Goatsucker.  (Caprimulgus  europceus). 

said  to  lie  so  close  that  they  may  almost  be  trodden  under  foot  before  they  will  rise. 
The  weakness  of  their  legs  also  renders  them  almost  incapable  of  walking,  and  their 
utmost  efforts  in  this  way  can  only  produce  a sort  of  hobble.  The  Goatsuckers 
nestle  on  the  ground,  usually  under  the  shelter  of  a bush,  but  they  make  scarcely  any 
nest.  Their  eggs  are  usually  two  in  number. 

The  use  of  the  singularly  pectinated  claw  on  the  middle  toe  of  these  birds  has  not 
yet  been  satisfactorily  made  out,  although  several  naturalists  have  put  forward  different 
theories  upon  this  subject.  The  most  commonly  received  opinion  is  that  the  bird  uses 
the  toothed  claw  as  a sort  of  comb  to  clear  away  the  fragments  of  its  food  from  the 
bristles  surrounding  the  gape,  but  this,  as  shown  by  Mr.  M’Gillivray,  is  hardly  a satis- 
factory explanation  of  the  facts  ; — White  of  Selborne  supposed  from  some  of  the  actions 
of  a Goatsucker  observed  by  him  whilst  engaged  in  hawkiug  about  after  insects,  that  the 
bird  caught  its  prey  with  its  foot  and  afterwards  put  it  into  the  mouth,  and  he  con- 
sidered that  the  serratim  of  the  claw  would  enable  it  to  grasp  a large  and  active  insect 
more  firmly.  This  view  has  not  been  confirmed,  and  Goatsuckers  in  captivity  have 
never  been  seen  to  take  their  prey  with  the  foot. 

Only  a single  species  of  this  group  is  found  in  Britain ; it  is  the  common  Goat- 
sucker {Caprimulgus  europceus , Fig.  287).  Like  its  allies  the  Swallows,  it  is  a bird  of 
passage  in  Europe,  ariving  from  Africa  about  the  month  of  May,  and  again  taking  its 
departure  about  the  end  of  September.  It  is  found  in  all  parts  of  Europe  and  also  ex- 
tends over  the  whole  of  the  north  of  Asia.  In  this  country  it  is  found  principally  in 
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open  grounds,  such  as  commons  covered  with  furze  and  ferns,  generally  in  the  neigh- 
h bourhood  of  trees,  around  which  it  often  flies  in  the  evening  in  pursuit  of  insects.  Its 
' food  consists  principally  of  beetles  and  moths,  frequently  of  considerable  size, — the 
t remains  of  the  common  Dor-beetle  ( Geotrupes  stercornrius ) and  of  the  Cockchafer 
[Melolontha  vulgaris ) being  often  found  in  the  stomach.  When  flying  it  occasionally 
j units  a shrill  whistling  cry,  but  its  moro  common  note  is  a peculiar  whirring  sound 
vhich  has  been  compared  to  the  noise  produced  by  a spinning-wheel.  It  is  to  this 
rote  that  the  bird  i3  indebted  for  its  name  of  Nightjar  or  Nightchurr.  The  eggs  are 
Laid  on  the  bare  ground,  usually  under  the  shelter  of  a bush,  or  amongst  heath  or  ferns  ; 
he  eggs  are  two  in  number,  of  a white  colour,  clouded  and  veined  with  gray. 

The  name  of  Goatsucker  given  to  this  bird  is  of  very  ancient  origin,  being  identical 
.1  meaning  with  the  Caprimulgus  of  the  Romans  and  the  JEgotheles  of  the  Greeks, 
t alludes  to  a general  belief  which  prevailed  amongst  the  ancients,  and  has  probably 
ome  down  to  our  own  times,  that  this  bird  sucked  the  teats  of  goats,  and  on  this  ac- 
ount  it  appears  to  have  borne  by  no  means  a good  character  in  former  days. 

The  exotic  species  of  this  group  agree  in  almost  every  particular  of  their  habits 
rrith  our  native  species.  In  North  America  several  species  are  found.  Like  the 
luropean  Goatsucker  they  are  migratory  birds,  arriving  in  the  United  States  in  May 
rad  quitting  them  in  September.  Two  of  them  are  well  known  birds  by  name  even 
c i this  country,  namely  the  Whip-poor-Will  ( Caprimulgus  vociferus ) and  the  Chuck- 
fTill’s-Widow  (C.  carolinesis)  so  called  from  their  peculiar  notes,  which  are  said  to 
=-?semble  these  words  very  closely. 

A second  subfamily  is  that  of  the  Podagcrince,  a group  of  birds  very  nearly  allied  to 
l le  true  Goatsuckers,  but  differing  from  them  in  the  structure  of  their  feet,  the  tarsi 
nng  usually  rather  long  and  the  inner  toe  longer  than  the  outer  one.  The 
ii  iddle  toe,  as  in  the  Caprimulginoe,  has  a serrated  claw,  and  the  bill  is  much  depressed 
r.  id  weak.  These  birds  are  found  in  South  America  and  Africa,  but  scarcely  anything 
i known  of  their  habits.  The  species  of  the  genus  Podager,  the  South  American  forms 
f f the  group,  are  said  to  fly  in  large  flocks  in  the  day  time  and  to  nestle  like  the  Goat- 
: .ckers  on  the  ground. 

The  last  subfamily  is  that  of  the  Sleatornince  or  Oil  birds,  in  which  the  bill  is  strong, 
; rved  and  hooked,  with  the  gape  very  wide  and  the  base  covered  with  feathers  and 
i;  pectinated  bristles.  This  group  includes  some  of  the  most  remarkable  birds  in  the 
nmily,  and  amongst  these  the  Steatornis  canpensis — the  Guacharo  bird  or  Oil  bird  of 
> -uth  America — must  take  the  first  place.  It  is  a large  bird,  about  the  size  of  a fowl,  and 
; e the  rest  of  the  Caprimulgidse  is  strictly  nocturnal  in  its  habits,  passing  the  day,  and 
feeding  in  dark  caverns  from  which  it  only  issues  in  search  of  food  in  the  twilight. 
I-  i food  however  is  very  different  from  that  of  its  allies  ; it  consists  of  fruits  and  seeds; 
i d the  Indians  assured  Humboldt  that  the  bird  never  pursues  insects.  The  young  be- 
r me  exceedingly  fat ; and  at  a certain  season  they  are  collected  by  the  natives  and 
tided  down  for  the  sake  of  their  oil,  which  is  said  to  resemble  olive  oil  and  to  be  of 
l>  ch  an  excellent  quality  that  it  will  keep  for  more  than  a year  without  becoming  rancid. 
1.  ie  birds  make  a horrible  noise  when  their  caverns  are  invaded,  and  their  abodes  are 
'nerally  regarded  with  a superstitious  dread  by  the  Indians,  who  belive  that  the  spirits 
1 ' their  ancestors  dwell  in  the  recesses  of  the  caverns  inhabited  by  these  birds ; and  in 
nr  pursuit  of  the  young  birds  for  their  “ oil  harvest,”  as  they  call  it,  they  seldom 
r.nture  far  from  the  entrance.  The  Guacharo  bird  is  found  not  only  on  the  continent 
'South  America  but  also  in  the  Islands  of  Guadaloupe  and  Trinidad 
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The  species  of  the  genus  Nyctibius , which  appear  to  resemble  the  common  Goat* 
suckers  in  their  general  habits,  are  found  both  in  America  and  Africa.  One  species  ' 
the  Nyctibius  jamaicensis  or  Potoo,  is  said  by  Mr.  Gosse  to  be  rather  sedentary  in  its 
disposition,  perching  on  a pest  or  dead  tree  to  look  out  for  passing  insects,  which  it 
captures  by  a short  flight  and  then  returns  to  its  post  of  observation. 

The  remainder  of  the  group  consists  of  species  inhabiting  Australia  and  the  Islands  of  j 
the  Indian  Archipelago,  which  differ  in  some  respects  from  the  true  Goatsuckers,  especially 
in  their  mode  of  nidification  ; their  eggs  arc  laid  cither  in  the  holes  of  trees  or  on  the 
branches  ; in  the  former  case  they  make  scarcely  any  nest.  One  species,  the  Podargus 
humeralis,  a native  of  Australia,  has  the  power  of  shifting  the  outer  toe  backwards,  and  ! 
is  said  to  capture  its  insect  prey  by  creeping  about  the  trees ; another,  the  Podargus  ! 
Cuvieri,  is  more  active,  and  takes  its  food  on  the  wing  like  the  other  Goatsuckers.  It  is  j 
the  More  Pork  Bird  of  the  Australian  colonists,  so  called  from  a resemblance  in  its  note 
to  the  words  more-pork , and,  according  to  Mr.  Gould,  it  is  regarded  like  the  owl,  as  a 
bird  of  ill  omen.  With  these  nocturnal  Fissirostral  birds  the  great  order  of  Passerine 
birds  concludes,  and  we  pass  from  them  by  an  easy  transition  to  the  Owls  or  nocturnal 
birds  of  prey  with  which  we  commence  the  next  order. 

Order  VIII. — Raptores. 

General  Characters. — Amongst  the  Passerine  birds  we  have  met  with  nota  few 
instances  of  species  which  are  exceedingly  predaceous  in  their  disposition,  destroying  'j 
not  only  insects  and  worms,  which  in  fact  constitute  a considerable  portion  of  the  food  l 
of  most  of  the  species,  but  also  tyrannizing  over  the  smaller  birds  and  other  vertebrated 
animals  in  a style  which  would  justify  us  in  applying  to  them  the  denomination  of  birds 
of  prey.  It  is  however  in  the  present  order  that  we  find  the  powers  of  destruction 
developed  to  the  fullest  extent,  and  the  whole  structure  of  the  Raptorial  birds  is  evidently 
adapted  to  the  incessant  warfare  which  they  wage  with  their  neighbours.  jVevertheless 
some  of  these  birds  are  of  a peaceful  nature,  and  feed  exclusively  upon  the  bodies  of 
animals  which  they  find  already  dead,  although  in  all  their  characters  they  are  unmis- 
takeable  members  of  this  order. 

Amongst  these  distinctive  characters  the  most  important  are  those  furnished  by  the 
bill  and  feet.  The  former  of  these  organs,  is  always  rather  short  and  strong,  with  the 
upper  mandible  longer  than  the  lower  one,  strongly  hooked  at  the  tip,  or  curved 
throughout  its  whole  length,  very  sharp  at  the  point  and  frequently  armed  with  teeth 
on  the  margins.  The  base  of  the  bill  is  covered  by  a cere  in  which  the  nostrils  are 
pierced.  The  feet  are  usually  short  and  powerful,  composed  of  four  toes,  armed  with 
long,  curved  and  acute  claws.  "With  these  the  predaceous  birds  seize  their  prey  in  a 
deadly  grasp,  and  with  these  they  hold  the  victim  whilst  the  powerful  bill  is  engaged 
in  tearing  off  portions  of  its  flesh. 

The  other  parts  of  their  organization  exhibit  the  same  adaptation  to  a piratical 
mode  of  existence.  The  wings  are  always  of  large  size,  and  often  of  extraordinary 
length,  giving  the  birds  an  astonishing  rapidity  of  flight ; it  has  been  calculated  that 
some  of  the  Falcons  progress  through  the  air  at  the  rate  of  at  least  sixty  miles  an  hour, 
under  ordinary  circumstances,  but,  when  in  immediate  pursuit  of  their  prey,  they  are 
supposed  sometimes  to  attain  at  least  twice  this  speed.  The  tail  is  long  and  broad,  usually 
composed  of  twelve  feathers ; it  is  sometimes  rounded  and  sometimes  forked  at  the  end. 

The  tarsi  arc  rarely  furnished  with  scutella  as  in  the  Passerine  birds,  but  these  and 
the  toes  arc  generally  covered  with  a reticulated  skin,  although  in  some  cases  a few 
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ecutella  aro  found  upon  the  front  of  the  tarsi  and  tho  upper  part  of  the  toes.  The 
latter  are  arranged  three  in  front  and  one  behind,  and  the  anterior  toes  are  usually 
united  at  the  base  by  a short  membrane,  except  in  the  Owls,  in  which  the  outer  too  is 
capable  of  being  turned  backwards  and  the  inner  one  alone  is  united  to  the  middle  too 
by  a membrane.  In  some  instances  the  feet  are  feathered  down  to  the  toes. 

Tho  Haptorial  birds  are  very  generally  distributed  over  the  globe.  They  vary 
greatly  in  size,  but  the  majority  feed  upon  the  flesh  of  animals  which  they  capture  for 
themselves ; some  of  the  smaller  species  however  condescend  to  prey  upon  insects. 

Divisions. — These  birds  form  three  families,  which  may  be  arranged  in  two 
sections  or  tribes,  the  Nocturnal  and  Diurnal  rapacious  birds.  The  former  of  these 
sections  only  includes  a single  family,  that  of  the  Owls ; the  second  includes  the  Vul- 
: tures  and  Falcons. 

The  family  of  the  Strigida  or  Owls,  is  distinguished  from  the  other  rapacious  birds 
1 by  many  characters  both  external  and  anatomical,  in  fact  the  peculiarities  of  their 
external  appearance  are  so  striking  that 
« scarcely  any  one  could  fail  of  recognizing 
jan  Owl  at  the  first  glance.  Amongst 
r these  superficial  characters,  those  which 
ihave  reference  to  the  nocturnal  habits  of 
tthe  birds  catch  the  eye  at  once.  These 
econsist  in  the  peculiar  texture  of  the  plu- 
rmage,  which  is  exceedingly  soft  and  downy, 

Irrendering  the  flight  of  the  Owls,  when  en- 
jegaged  in  their  nocturnal  rambles,  perfectly 
1:  inaudible,  and  in  the  extraordinary  size  of 
Itthe  eyes,  which  are  fixed  in  the  orbits  in 
l.-3uch  a manner  as  to  look  almost  directly 
Iffbrward,  and  the  peculiar  vacant  stare  of  pig.  2ss.- 
pwhich,  when  the  birds  are  exposed  to  the 
i '.  light  of  day,  usually  give  them  a most  ludicrous  appearance.  The  ears  also  are  of  large 

size  (Fig.  289)  frequently  very 
large,  and  often  furnished  with 
a sort  of  operculum  or  lid.  All 
these  characters  we  have  already 
seen  to  belong  also  to  a greater 
or  less  extent  to  the  Nocturnal 
Fissirostral  birds,  forming  the 
family  of  the  Goatsuckers  (Cap- 
rimulgidcc) . 

The  head  is  always  of  large 
size  and  covered  with  feathers,  * 
which  on  the  face  are  of  a peculiar 
hairy  texture  and  arranged  in  a 
radiating  manner  round  each  eye, 
so  as  to  form  a sort  of  disc  on  each 
side  of  the  face.  In  some  cases 
this  radiating  arrangement  of  the 
disc  is  then  said  to  be  completo 


-Head  of  the  Little  Horned  Owl. 
[Scops  Aldrooandi). 


[•  ■£>•  289. — Head  and  ear  of  the  Barn  Owl.  ( Slrlx  Jla  mmea\ 
l fathers  extends  entirely  round  the  eyes,  and  the 
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but  in  othors  the  upper  part  of  the  disc  is  wanting  and  it  is  then  called  incomplete. 
The  superciliary  ridge  which  forms  tho  projecting  eyebrow  in  the  Falconida,  is  want- 
ing in  those  birds.  Tho  bill  is  short,  compressed,  curved  and  hooked  at  the  tip ; its 
baso  is  concealed  by  projecting  bristles  and  by  tho  facial  feathers,  and  covered  by  a 
cere,  near  the  anterior  margin  of  which  the  large  nostrils  are  situated. 

The  wings  aro  of  moderate  length,  broad  and  rounded,  and  the  birds  do  not  possess 
the  power  of  flight  in  nearly  the  same  degree  of  perfection  as  their  near  allies  the 
Hawks  and  Vultures, — and  in  accordance  with  this  diminution  of  power  in  the  anterior 
members,  the  sternal  apparatus  is  found  to  be  smaller  and  slighter  in  its  construction 
than  in  the  other  Raptorial  birds.  The  legs  however  are  short,  stout  and  powerful,  and 


the  toes  are  armed  with  strong  acute  claws  (Fig.  290).  The  tarsi  are  almost  always  ] 
clothed  with  feathers,  which  also  extend  nearly  to  the  extremities  of  the  toes,  which 
are  here  furnished  on  the  upper  surface  with  a few  scales  ; the  feathers  of  these  parts 
are  frequently  destitute  of  barbs,  so  that  the  feet  appear  to  be  covered  -with  hair.  The 
outer  toe,  as  has  already  been  stated,  is  capable  of  being  turned  backwards,  so  as  to 
give  the  foot  a resemblance  to  that  of  a Scansorial  bird. 

The  Owls  also  differ  remarkably  in  the  structure  of  the  intestinal  canal  from  the 
other  members  of  this  order.  The  mouth  is  wide  and  leads  into  an  oesophagus  which  I 
is  also  of  considerable  dimensions,  but  which  leads  directly  to  the  stomach,  without 
being  dilated  into  a crop.  The  intestine  is  short  and  furnished  with  two  cceca  of  con- 
siderable size. 

With  but  few  exceptions  the  Owls  are  strictly  nocturnal  in  their  habits,  and  the 
more  typical  species  are  confused  and  helpless  when  exposed  by  accident  to  the  glare  of 
day.  They  prey  generally  upon  small  Vertebrate  animals,  principally  birds  and  quadru- 
peds, and  some  are  also  expert  fishers.  They  also  share  with  the  Goatsuckers  in  the 
destruction  of  the  larger  species  of  night-flying  insects,  such  as  moths  and  large  beetles. 
Their  treatment  of  their  prey  depends  greatly  upon  its  size  ; if  it  be  small  they  trans- 
fer it  at  once  from  their  claws  to  their  bill  and  swallow  it  whole,  but  if  they  sieze  upon 
a booty  which  is  too  large  to  be  disposed  of  in  this  manner,  they  carry  it  off  to  some 
resting-place,  where  they  tear  it  to  pieces  and  thus  devour  it.  The  indigestible  portions 
of  the  prey,  such  as  feathers,  bones,  &c.,  are  collected  into  small  pellets  in  the  stomach 
and  disgorged. 
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They  are  solitary  birds,  which  retire  during  the  day  to  holes  in  trees,  rocks  or  old 
buildings,  where  they  roost  and  breed.  With  the  twilight  their  activity  commences 
and  they  then  take  their  noiseless  flight  in  search  of  food,  and  as  this  consists  to  a very 
considerable  extent  of  the  small  animals  which,  under  the  denomination  of  vermin , are 
generally  regarded  as  enemies  to  the  human  race,  tho  Owls  should  be  placed  amongst 
the  number  of  our  friends,  instead  of  being  looked  upon,  as  they  are  by  many  with 
a superstitious  eye,  as  ominous  of  some  dire  calamity.  It  must  be  confessed  indeed 
that  their  voices  are  none  of  the  sweetest,  and  the  superstitious  peasant  who  hears  the 
Owl  shrieking  about  the  village  churchyard  or  in  some  solitary  place,  when  every  1 
other  sound  is  hushed,  may  perhaps  bo  excused  for  feeling  some  little  awe  on  the 
occasion. 

Although  these  birds  are  exceedingly  similar  in  their  habits,  they  have  been  divided 
into  four  subfamilies,  of  all  which  we  have  British  representatives.  The  first  is  that 
of  the  Strigince  or  True  Owls,  in  which  the  head  is  smooth,  destitute  of  horn-like  tufts 
of  feathers,  and  the  facial  discs  are  complete.  To  this  group  belongs  the  commonest  of 
: our  native  species,  the  Screech  or  Barn  Owl  (Strix flammed)  a permanent  resident  in 
these  Islands,  which  is  found  abundantly  in  most  of  the  cultivated  parts  of  the  country, 
where  the  corn-fields  and  stack-yards  furnish  it  with  a plentiful  supply  of  the  mice  on 
which  it  preys.  Some  idea  of  the  number  of  these  creatures  which  this  Owl  destroys, 
rmav  be  formed  from  the  fact  that  the  indigestible  remains  of  eight  or  ten  of  them  may 
be  found  in  the  stomach  at  once,  and  when  they  have  young  they  are  said  by  Mr. 
pWaterton,  to  bring  in  a mouse  every  twelve  or  fifteen  minutes.  According  to  the 
(.  observations  of  the  same  naturalist,  a pair  of  these  birds  which  he  placed  in  a hole  of 
.an  old  gate-way,  had  accumulated  in  sixteen  months  more  than  a bushel  of  pellets  con- 
taining the  skeletons  of  the  mice  which  they  had  consumed.  Nevertheless  as  the  Barn 
■ Owl  is  supposed  to  do  some  little  injury  to  the  game,  it  is  exposed  to  constant  persecu- 
• ion  at  the  hands  of  sportsmen  and  game-keepers,  and  its  remains  may  often  be  seen 
mailed  to  the  wall  amongst  the  other  trophies  of  the  skill  and  activity  of  the  latter. 
TThis  bird  has  also  been  seen  to  capture  fish  by  dropping  suddenly  upon  them  in  the 
(•water.  The  general  note  of  the  Bam  Owl  is  a screech,  and  although  some  observers 
: lave  stated  that  they  have  heard  it  hoot  in  the  same  manner  as  some  of  the  other  Owls, 
t here  appears  still  to  be  some  doubt  upon  this  subject. 

Its  nest  is  made  in  the  hole  to  which  the  bird  usually  retreats  to  roost.  It  is  of  a 
r 'ery  slight  construction,  sometimes  scarcely  deserving  the  name  of  a nest,  and  in  it  the 
t jird  lays  from  three  to  five  eggs  of  a white  colour.  The  breeding  season  extends  over 
i , considerable  period,  as  young  birds  have  been  found  in  the  nest  as  early  as  July  and 
i-a  late  as  December.  It  appears  that  the  eggs  of  the  second  and  third  broods  are  laid 
I:  efore  the  young  birds  of  the  former  broods  have  left  the  nest,  and  it  is  probable  that 
;hhe  warmth  of  the  latter  serves  materially  to  assist  in  the  hatching  of  their  younger 
brethren.  In  a case  of  this  kind  recorded  by  Mr.  Blytb,  three  broods  were  observed  to 
k e reared  in  the  same  nest,  which  at  last  contained  six  young  birds  of  three  different 
i.ges.  The  Bara  Owl  is  found  in  all  the  temperate  parts  of  Europe,  in  the  southern  parts 
: f Asia,  and  in  Africa  as  far  south  as  the  Cape  of  Good  Hope.  It  is  also  said  to  occur 
r.  l the  United  States  of  America, 

The  species  of  this  sub-family,  although  not  very  numerous,  are  generally  distributed 
i i all  parts  of  the  globe,  but  their  habits  are  everywhere  nearly  the  same.  A Javanese 
i >ecies,  the  Pholidus  badius  or  Wowo-Wiwi,  which  resides  in  the  thickest  forests  of  that 
ifcland,  the  haunts  of  the  Tiger,  is  said  by  the  natives  to  show  the  greatest  familiarity 


620 


THE  OWLETS. 


towards  that  formidable  quadruped,  even  alighting  on  his  hack ; for  what  purpose  is  not 
stated. 

The  second  sub-family  is  that  of  the  0 tinea  or  Owlets,  in  which  the  facial  discs  are 
complete  or  nearly  so  (Fig.  291),  and  the  head  is  usually  furnished  with  two  small  tufts. 

These  small  Owls,  like  the  Striginaj, 
are  found  in  all  parts  of  the  world, 
and  the  species  enjoy  a very  wide 
geographical  range.  Thus  the  com- 
mon British  species  are  not  only 
found  in  all  parts  of  Europe,  but  also 
in  Asia,  Africa  and  the  United  States 
of  America,  and  some  of  those  which 
occur  rarely  in  Europe,  are  met  with 
abundantly  in  the  last  mentioned 
locality. 

Most  of  them  are  strictly  noc- 
turnal in  their  habits,  retiring  during 
the  day  to  the  shelter  of  thick  woods, 
and  they  are  said  to  breed  generally 
in  the  deserted  nests  of  other  birds. 
One  of  the  British  species  however, 
Fig.  291.— Head  of  the  Long-eared  Owl  ( Otrn  vulgaris) # the  Short-eared  Owl  {Otus  brachyotm), 

which  is  not  uncommon  in  many  places,  especially  in  winter,  is  found  resting  during 
the  day  amongst  high  grass  and  herbage  or  in  the  stubble  fields,  and  its  nest,  formed  of 
a little  dry  grass  and  moss,  is  placed  on  the  ground  in  similar  situations.  This  bird  is 
also  remarkable  in  its  sub-family  from  its  habit  of  seeking  food  by  day,  and  it  does 
not  appear  to  be  at  all  incommoded  even  by  the  light  of  the  sun.  In  the  Orkneys, 
where,  according  to  Mr.  Low,  it  is  very  abundant,  it  is  exceedingly  bold  and  impudent 
during  the  breeding  season,  stealing  chickens  from  before  the  doors,  pursuing  pigeons 
in  the  open  day,  and  performing  various  feats  of  the  same  nature  which  are  very  un- 
usual with  the  Owls.  The  same  naturalist  states  that  he  found  the  remains  of  a grouse 
in  the  nest  of  a bird  of  this  species,  although  it  would  seem  almost  impossible  for  the 
little  Owl  to  kill  and  carry  of  a bird  so  much  larger  and  heavier  than  itself.  Its 
ordinary  food  however  appears  to  consist,  like  that  of  the  majority  of  our  Owls,  of  mice ; 
and  when  these  are  abundant  the  birds  have  been  seen  to  collect  in  particular  fields  in 
considerable  numbers. 

It  is  found  in  both  hemispheres  and  is  recorded  to  occur  in  India.  In  the  most 
northern  parts  both  of  the  eastern  and  western  continents  it  is  only  a summer  visitor, 
and  a great  number  of  individuals  migrate  in  the  summer  from  this  country  to  the  north 
of  Europe,  returning  again  in  the  autumn. 

The  Long-eared  Owl  ( Otus  vulgaris  Fig.  291),  is,  next  to  the  Bam  Owl,  the  most 
abundant  of  the  British  Owls.  It  is  a permanent  resident  in  this  country  and  does  not 
appear  to  perform  even  the  partial  migration  executed  by  the  Short-eared  Owl. 

To  this  sub-family  also  belong  the  Hooting  Owls  ( Syrnium ),  distinguished  from  the 
preceding  species  by  the  absence  of  the  ear  tufts,  of  which  two  species  occur  in  Britain. 
The  commonest  of  these  is  the  Tawny  Owl  (S\  stridula),  which  inhabits  the  wooded 
parts  of  the  country,  and  always  remains  concealed  during  the  day,  coming  forth  at 
night  in  pursuit  of  the  small  animals  which  constitute  its  food,  and  giving  utterance  to 
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a most  dolorous  cry,  resembling  the  syllables  hoo-hoo-hoo.  It  feeds  on  leverets,  young 
rabbits  and  all  the  smaller  animals,  including  frogs,  insects,  and  earth-worms,  and  from 
the  testimony  of  several  observers,  it  not  unfrequently  captures  fishes  in  the  water.  It 
breeds,  according  to  some  naturalists,  in  the  deserted  nests  of  other  birds,  but  also, 
according  to  others,  in  the  holes  of  trees,  where  it  makes  little  or  no  nest,  and  often  lays 
its  eggs  upon  tho  rotten  wood  at  the  bottom  of  the  hole.  The  Tawny  Owl  does  not 
, appear  to  occur  in  America,  but  in  the  northern  parts  of  that  continent  it  is  replaced 
by  an  allied  species,  the  Syrnium  ( Nyctala ) Tenymalmi,  of  which  specimens  are 
occasionally  found  in  Britain  and  on  the  continent  of  Europe,  especially  in  the  north. 
The  habits  of  this  species  appear  to  bo  very  similar  to  those  of  the  Tawny  Owl. 

In  the  third  sub-family,  that  of  the  JBuboninee  or  Horned  Owls,  the  facial  discs  are 
imperfect,  and  the  head  is  large  and  broad,  and  furnished  with  a pair  of  long  horn-like 


Fig.  292. — Head  of  the  Great  Eagle  Owl.  (Bubo  maximus J. 

Luflt3  (Fig.  292).  These  birds  are  distributed  in  all  parts  of  the  world.  They  vary 
rjeatly  in  size,  some  of  them  being  the  largest  and  others  amongst  the  smallest  members 
b:  f the  family  of  the  Owls.  They  are  most  abundant  in  the  warmer  parts  of  the  world, 
pod  of  the  two  well  known  European  species  only  one  extends  its  range  far  to  the 
R orth.  This  is  the  great  Eagle  Owl  ( Bubo  maximus  Fig.  292),  one  of  the  largest  species 
h:f  the  group;  which  measures  upwards  of  two  feet  in  length,  and  is  rendered  very 
remarkable  in  its  appearance  by  the  long  horn-like  tufts  of  feathers  with  which  its  head 
| i i adorned.  It  is  common  in  the  great  forests  of  the  continent  of  Europe,  from 
r >weden,  Norway,  and  Lapland  to  the  shores  of  the  Mediterranean,  but  is  a rare  bird 
pa  Britain.  It  occurs  also  on  tho  continent  of  Asia,  and  Mr.  Gould,  as  quoted  by  Mr. 
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Yarrell,  states  that  he  has  seen  specimens  of  this  bird  in  collections  from  China.  This 
Owl  is  said  not  to  be  strictly  nocturnal  in  its  habits,  although  the  night  is  its  period  of 
greatest  activity ; it  feeds  upon  quadrupeds  and  birds,  especially  hares,  grouse,  and 
partridges,  which  its  great  size  enables  it  to  overcome  with  ease.  It  builds  a bulky 
nest,  usually  on  a rock  or  on  the  ground,  and  lays  two  or  three  white  eggs. 

An  interesting  instance  of  the  attachment  of  these  birds  to  their  young,  is  related 
by  tho  Bishop  of  Norwich  in  his  work  on  birds.  A young  bird  nearly  fledged  was 
caught  in  the  month  of  July  and  placed  in  a large  hen-coop.  On  the  following  morning 
to  the  surprise  of  the  captors  a fine  young  Partridge  was  found  lying  dead  in  front  of 
the  door  of  the  coop,  evidently  brought  there  by  the  old  birds,  who  had  no  doubt  been 
engaged  during  the  night  in  an  anxious  search  for  their  missing  young  one.  The  same 
mark  of  attention  was  repeated  every  night  for  a fortnight,  but  although  a watch  was 
kept  for  several  nights  it  was  found  impossible  to  detect  the  old  birds  in  the  act  of 
bringing  this  supply. 

In  captivity,  the  Eagle  Owl,  like  most  of  the  other  members  of  the  family,  hisses  and 
snaps  its  bill  when  irritated  and  alarmed,  but  rarely  makes  any  other  noise ; Sir 
William  Jardine  however  states  that  a specimen  kept  by  him  was  extremely  active  at 
night,  sometimes  keeping  up  “an  incessant  bark,  so  similar  to  that  of  a cur  or  terrier, 
as  to  annoy  a large  Labrador  house-dog,”  whose  angry  barking  at  this  unwarrantable 
disturbance  appears  to  have  been  by  no  means  agreeable  to  his  neighbours. 

A nearly  allied  species,  the  Great  American  Horned  Owl  ( Bubo  Virginianus ),  an  in- 
habitant of  the  southern  States  of  the  American  Union,  is  described  by  Wilson  as  giving 
utterance  to  a loud  cry  of  Waugh  0!  Waugh  0!  “ sufficient  to  have  alarmed  a whole 
garrison.”  The  same  author  adds  “ He  has  other  nocturnal  solos  no  less  melodious, 
one  of  which  very  strikingly  resembles  the  half-suppressed  screams  of  a person 
suffocating  or  throttled,  and  cannot  fail  of  being  exceedingly  entertaining  to  a lonely 
benighted  traveller,  in  the  midst  of  an  Indian  wilderness.”  This  bird  is  rather  smaller 
than  the  European  species,  with  which  it  was  formerly  regarded  as  identical.  In  its 
habits  it  appears  to  be  very  similar.  The  other  European  species,  the  Little  Homed 
Owl  ( Scops  Aldrovandi  Fig.  288),  appears  to  be  almost  confined  to  the  southern  parts  of 
the  continent,  and  it  is  said  to  be  most  abundant  in  the  countries  bordering  the 
Mediterranean.  Even  in  these  countries,  however,  it  is  a bird  of  passage,  and  crosses  to 
the  African  continent  at  the  approach  of  winter.  It  is  found  also  in  the  southern  parts 
of  Asia,  at  least  as  far  to  the  eastward  as  India.  Specimens  have  occurred,  but  very 
rarely  in  this  country.  This  bird  measures  only  seven  or  eight  inches  in  length ; 
its  food  consists  principally  of  mice  and  insects ; it  nestles  in  the  cavities  of  rocks  or 
in  the  holes  of  trees,  and  lays  from  two  to  four  eggs. 

Amongst  the  Indian  species,  which  are  tolerably  numerous,  we  may  notice  the 
Ketupa  Jlavipes , which  is  somewhat  diurnal  in  its  habits,  and  is  said  to  frequent 
especially  the  borders  of  streams,  into  which  it  plunges  sometimes  to  a considerable 
depth  in  pursuit  of  fish.  The  note  of  an  allied  species,  the  Ketupa  ceglonensis  is  a 
hoarse  hollow  laugh,  resembling  the  syllables  Haw,  Haw,  Haw,  Ho  ! which  is  described 
as  most  disagreeable  and  repulsive.  The  Bubo  Beugalensis  feeds  principally  upon  rats ; 
and  Colonel  Sykes  has  described  an  instance  in  which  one  of  these  birds  was  found  to 
have  swallowed  a rat  whole,  the  head  and  part  of  the  body  being  in  the  stomach  and 
partially  decomposed,  whilst  the  tail  was  still  hanging  out  of  the  mouth.  This  species 
is  said  to  build  in  trees,  forming  a nest  of  sticks. 

In  the  sub-family  of  the  Surnince  or  Hawk  Owls,  with  which  the  family  of  the 
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Strignia:  concludes,  wo  tiud  au  approach  to  the  structure  of  the  Diurnal  Itaptores. 
They  agree  with  the  Bubonime  in  having  the  facial  discs  imperfect,  but  are  dis- 


Fig.  293. — Head  of  the  Snowy  Owl.  ( Surnia  nyctca). 


•tinguished  from  those  birds  by  the  comparatively  small  size  of  the  head  and  the  absence 
of  the  horn-like  tufts.  The  eyes  are  also  smaller  in  proportion  than  in  the  more  typical 
Owls,  and  the  external  ear  is  smaller  and  less  complicated  (Fig.  294).  These  differences 

in  structure  are  evidently  connected  with 
the  diurnal  habits  of  the  birds  composing 
this  group,  which  are  for  the  most  part 
confined  to  the  Arctic  Regions  of  both 
hemispheres,  at  least  during  the  summer, 
and  as  at  that  season  there  is  no  night  in 
those  regions,  a strictly  nocturnal  bird  would 
find  himself  very  inconveniently  situated. 
At  the  approach  of  winter  these  birds  move 
a little  southwards,  and  some  of  the  species 
are  then  found  in  Britain  and  the  more  tem- 
perate parts  of  Europe. 

The  best  known  species  is  the  Snowy 
Owl  ( Surnia  nyctea , Fig.  293),  which  is  6aid 
to  be  a permanent  resident  and  even  to 
breed  in  the  Shetland  Isles.  Next  to  the 
Eagle  Owl  it  is  the  largest  British  species 
of  the  family ; it  preys  upon  birds  and  small  quadrupeds,  which  it  appears  to  swallow 
•whole.  It  flies  with  great  rapidity  and  generally  frequents  open  ground,  reposing  and 


Fig.  294.— Ear  of  the  Snowy  Owl. 
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breeding  amongst  rocks,  which  harmonize  so  well  with  its  colour  that  it  cannot  be 
easily  detected.  The  habits  of  the  other  northern  species  appear  to  be  very  similar. 

Tlio  genus  Athene , belonging  to  this  subfamily,  is  for  the  most  part  confined  to  the 
warm  regions  of  the  earth.  Several  species  are  found  in  different  parts  of  India,  where  I 
some  of  them  are  very  troublesome  from  the  continual  noise  they  make.  The  cries  of 
one  species,  the  Athene  scutulata,  are  said  to  resemble  those  made  by  a cat  when  under- 
going the  process  of  strangulation.  They  are  rather  small  birds  and  their  food  consists 
principally  of  mice  and  beetles. 

The  most  singular  species  of  this  genus  however  is  one  which  enjoys  a very  extensive 
range  over  the  continent  of  America  and  occurs  also  in  the  "West  Indian  Islands.  It  is  the 
Burrowing  Owl  (. Athene  cunicularia).  In  Saint  Domingo,  where  these  birds  were  observed 
by  Yieillot,  they  dig  a burrow  of  about  two  feet  in  depth,  at  the  bottom  of  which  they  lay 
a bed  of  moss  for  the  reception  of  their  eggs.  In  the  United  States  however  they  save 
themselves  this  trouble  by  taking  possession  of  the  burrows  of  the  singular  Prairie  dogs 
or  Marmots,  which  form  their  curious  villages  in  many  of  the  western  states.  In  these 
villages  of  Marmots  the  Owls  may  constantly  be  seen  moving  briskly  about,  but  they 
do  not  appear  to  be  regarded  with  very  friendly  feelings  by  the  rightful  inhabitants,  ox 
whose  dwellings  they  probably  possess  themselves  by  force.  They  are  diurnal  in  their 
habits  and  those  which,  inhabit  the  United  States  are  said  to  feed  entirely  upon  insects; 
but  in  Saint  Domingo  and  Chili  the  Burrowing  Owls  are  said  to  devour  rats,  mice, 
and  reptiles,  which  renders  it  probable  that  there  may  be  more  than  one  species.  The 
North  American  bird  is  about  ten  inches  in  length. 

The  Diurnal  Raptores  are  readily  distinguished  from  the  Owls  by  the  smaller  com- 
parative size  of  the  head  and  eyes ; by  the  lateral  position  of  the  latter  organs  and  by 
the  nature  of  the  plumage,  which  is  firm  and  wants  that  peculiar  softness  which  enables 
the  nocturnal  species  to  fly  so  noiselessly  through  the  air.  Their  wings  also  are  usually 
longer  and  more  pointed,  and  their  power  of  flight  is  much  greater,  and  this  causes  the 


Fig.  295.— Head  of  the  Golden  Eagle  ( Aquila  clirysaetos.) 


sternal  apparatus  to  assume  a far  more  developed  form.  The  bill  is  strong  and  usually 
larger  than  in  the  Owls  ; nearly  half  the  upper  mandible  is  covered  by  a cere,  which  is 
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not  concealed  by  the  frontal  plumes  and  bristles.  The  tarsi  and  toes  are  usually  covered 
. with  reticulated  scales,  but  in  some  instances  are  plumod  to  a greater  or  less  extent. 
In  the  structure  of  tho  intestinal  canal  there  is  also  a marked  difference  between  the 
diurnal  and  nocturnal  Raptores  ; the  oesophagus  in  the  former  is  dilated  into  a large  sac 
•or  crop,  which  is  wanting  in  tho  latter;  and  tho  coecal  appendages  of  the  intestine, 
which  in  tho  Owls  attain  a considerable  development,  are  reduced  to  a very  small  size 
n the  diurnal  species.  This  group,  ns  already  stated,  includes  two  families,  the  FaU 

■ wiidte  and  tho  Vulturida. 

In  the  family  of  the  Falconida  or  Hawks,  the  head  and  neck  are  always  clothed 
,-ith  feathers  and  the  eyes  are  deeply  sunk  and  shaded  above  by  a bony  projection  or 
■row.  The  bill  in  these  birds  is  short  and  stout,  with  the  ridge  of  the  upper  mandible 
c aore  or  less  convex  from  the  base  ; its  tip  is  elongated,  much  decurved  and  very  acute, 
nd  its  lateral  margins  furnished  with  a more  or  less  distinct  tooth  or  notch.  The  base 
f the  upper  mandible  is  covered  by  a cere,  which  sometimes  covers  nearly  half  the  bill 
nd  in  which  the  nostrils  are  pierced. 

The  wings  are  of  large  size,  and  usually  long  and  pointed ; but  this  character  is 

■ .able  to  some  exceptions.  The  tail  is  always  of  considerable  size,  but  varies  greatly  in 
>rm.  The  legs  are  usually  rather  short,  but  very  strong  and  muscnlar  ; the  tarsus  is 

usually  bare  of  feathers,  and  covered  with  reticulated  scales,  which  are  frequently 
■placed  by  scutella  in  front ; and  the  toes,  which  are  arranged  three  in  front  and  one 
e hind,  and  armed  with  long  curved  and  very  acute  claws,  present  the  same  superficial 
hiaracters.  The  feathers  of  the  outside  of  tho  tibiae  are  more  or  less  elongated,  some- 
:mes  very  long  (Fig.  296.)  forming  a 
rrt  of  plume  which  projects  more  or  less 
.•yond  the  bend  of  the  tarsus. 

Although  there  are  numerous  species 
these  birds,  differing  greatly  not  only 
size  but  also  in  many  points  of  struc- 
re,  their  general  habits  may  be  sum- 
t ed  up  in  a few  words.  They  are  all  re- 
aarkably  powerful  fliers  and  pursue  their 

■ ey  entirely  on  the  wing.  Their  food 
insists  of  quadrupeds,  birds,  reptiles, 

d insects,  which  they  seize  by  suddenly 
.uncing  down  upon  them  in  the  air  or 

■ the  ground ; many  of  the  species  also 
d upon  fishes,  in  pursuit  of  which  they 

ssh  down  with  great  force  into  the 
ter.  Their  victims  are  seized  by  tho 
werful,  curved  and  acute  claws,  the 
aadly  gripe  of  which  generally  destroys 
! very  rapidly,  but  the  bill  is  rarely 
ad  except  to  tear  the  flesh  of  the  prey 
P cr  it  has  been  secured  in  the  talons, 
hen  the  animal  killed  is  of  small  com- 

ative  size,  the  birds  generally  carry  it  off  to  some  quiet  spot  where  they  may  feed  upon 
« nth  out  fear  of  interruption  ; but  when  it  is  too  large  to  be  thus  disposed  of  they  gorge 

■ imselvcs  with  its  flesh  on  the  spot  where  it  fell.  In  either  case  however  they  usually 

2 B 


Fij.  296.— Foot  of  the  Hen  Harrier  ( Circus  cyan  cut). 
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devour  as  .much  of  their  victim  as  will  completely  fill  the  crop  or  dilated  portion  of  the 
oesophagus,  and  then  always  retire  to  some  sequestered  retreat  where  they  remain  quiet 
until  tho  food  has  digested.  They  generally  remove  a good  portion  of  the  hair  or 
feathers  from  their  prey  bofore  commencing  their  attack  upon  its  flesh  ; hut,  notwith- 
standing, usually  swallow  some  of  these  indigestible  articles,  together  with  a part  of 
the  bones;  but  all  theso  parts  are  left  behind  in  the  stomach,  and  vomited  in  the 
I form  of  roundish  pellets. 

Their  strong  feet  enable  them  to  perch  with  great  ease  and  security,  and,  when 
thus  resting,  they  sit  with  the  body  nearly  erect,  and  the  head  and  neck  drawn  back 
in  an  attitude  of  considerable  elegance  ; but  on  the  ground  the  length  and  curvature 
of  their  claws  render  them  rather  awkward ; they  incline  the  head  and  body  forward, 
and  are  obliged  to  move  by  clumsy  leaps,  with  the  assistance  of  their  wings. 

The  Falconid®  are  all  solitary  birds.  Their  cry  is  loud  and  shrill,  sometimes 
becoming  a scream  or  yelp  ; it  is  usually  a sign  of  anger  or  triumph.  Their  nests  are 
rude,  flat,  and  usually  of  large  size ; they  are  composed  of  sticks,  twigs,  and  similar 
materials,  and  lined  with  hair,  wool,  or  feathers,  in  the  part  destined  for  the  reception 
of  the  eggs.  These  vary  in  number  from  two  to  about  eight ; they  are  usually  of  a 
white  colour,  and  more  or  less  spotted  with  darker  tints. 

The  birds  of  this  family  were  formerly  divided  into  the  true  or  noble  and  the  ignoble 
Falcons,  the  former  including  those  birds  which,  from  their  great  strength  and 
courage,  were  commonly  employed  in  the  old  sport  of  Falconry;  the  latter,  those 
Hawks  which  were  of  little  or  no  use  for  this  purpose.  The  noble  Falcons  correspond 
pretty  nearly  with  our  sub-family  of  the  Falconinse  or  true  Falcons  ; and  under  the 
designation  of  ignoble  birds  all  the  other  Hawks  were  included.  Mr.  G.  R.  Gray 
divides  the  Falconidae  into  seven  sub-families,  of  which  four  have  the  ridge  of  the 
upper  mandible  curved  more  or  less  from  base  to  apex,  whilst  in  the  remainder  the 
basal  part  of  the  ridge  is  straight,  and  the  tip  alone  hooked.  To  these  we  shall  add 
an  eighth  group  for  the  reception  of  the  singular  Secretary-bird  or  Serpent-eater  of 
South  Africa,  which  is  included  by  Mr.  Gray  (in  his  Genera  of  Birds)  in  the  sub- 
family of  the  Circince , although  in  his  li,cf  of  the  Genera  of  Birds  he  considers  it  as  the 
type  of  a distinct  family. 

Of  the  former  the  Circince , or  Harriers, — which  have  the  eyes  and  ears  of  larger  size 
than  those  of  the  rest  of  the  family, — are  considered  to  approach  most  closely  to  the 
Owls  although  it  does  not  appear  that  they  are  at  all  nocturnal  in  their  habits.  They 
have  the  bill  short,  of  moderate  strength,  and  compressed,  with  the  sides  sloping,  and 
the  lateral  margins  slightly  festooned  or  sinuated.  The  wings  are  long,  and  more  or 
less  pointed,  the  third  and  fourth  quills  being  the  longest,  and  the  wrhole  of  the 
plumage  is  soft  and  downy,  somewhat  like  that  of  the  Owls,  the  resemblance  to  which 
is  increased  in  some  species  by  the  presence  of  a sort  of  ruff,  which  runs  from  behind 
the  eyes  to  the  chin.  The  tarsi  are  long  and  slender,  and  the  toes  rather  short. 

Of  this  group  three  species  are  recorded  as  British.  These  are — the  Common  or 
Bing-tailed  Harrier  {Circus  cyaneus) , the  Marsh  Harrier,  sometimes  called  the  Moor 
Buzzard  ( C . aruginosus),  and  Montagu’s  Harrier  (C.  cineraceus ).  Of  these  the  first 
only,  the  Ring-tailed  Harrier  ( C . cyaneus,  Fig.  297)  can  be  called  common;  but  this 
species  is  generally  distributed  in  all  parts  of  the  country.  In  this  bird  the  wings  are 
about  two  inches  shorter  than  the  tail;  the  male  is  of  a light  bluish  gray  colour,  and 
eighteen  or  nineteen  inches  long  ; and  the  female,  which  is  about  two  inchec  longer 
than  her  partner,  is  brown  above  and  pale  yellowish  red  beneath.  The  Marsh  Harrier 
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is  about  iv™  inches  longer  than  the  Common  Ila^T is by  no  means  abundant- 

r t “ “2„r of  Ensl“nd  and  «. 

species,  from  which  it  is 
easily  distinguished  by  the 
great  length  of  the  wings. 


I w o~' 

I which  reach  to  the  extremity 
[ of  the  tail.  ' 


' 


Fig.  297.— Head  of  the  Common  Harrier  ( Circus  cyancus). 


This  bird  also 
I occurs  in  various  parts  of 
j England,  but  is  not  very 
i plentiful. 

The  Harriers  in  general 
I feed  upon  small  quadrupeds, 
s such  as  young  hares,  rabbits, 
r.-ats,  &c.,  birds,  reptiles,  and 
••  sometimes  insects  and  fishes. 

'When  searching  for  their 
;nrey,  they  fly  gently  along, 

•t  a small  elevation,  and  ap- 
pear to  beat  over  every  part 
iff  the  surface  of  the  ground 
bike  a dog  hunting  for  game  ; 

J this  habit,  no  doubt,  they 
ere  indebted  for  their  name  of  Harriot  „ 

K ground,  but  some  specie,  will  pirsue 

taer  has  been  seen  to  capture  Partridges  in  this  manner.  Tw“e  found  fo  bT 
tmispberes,  and  appear  to  migrate  towards  the  warmer  regions  of  Se  wo  Id 
pproach  of  winter.  They  roost  and  nestle  nn  +1,  , S ons  01  - e worId  at  the 

-ath,  and  the  nest  is  composed  merely  of  a few  stickswith  ^ 

•metimes  even  this  scanty  provision  is  dispensld  ^ and  the  f f ? 1 ^ ’ 

is 

ters,  which  only  includes  a 'single  spedes.-thT^ ^ecreta^ 
rrM).  This  remarkable  bird  is  at  once  distinguished  from  tiJZTvT 
» e great  length  of  its  tarsi,  which  raise  the  bird  to  such  a heiaht  f !“*  by 
. .give  it  rather  the  appearance  of  a Grallatorial  than  of  a KaoLl^^T^  M 
cue  authors  it  has  been  placed  amongst  the  Grallatores  and  hv  Hr  ^ ’ m ^act’ 
l llinm.  The  whole  structure  of  the  bird,  however  proved  tbat7-^^  a“°Dgst  the 
’ otber  rapacious  birds  only  in  the  length  of  its  W dlffe1'3  from 

The  Secretary-bird  is  found  in  the  dry  plains  of  RmitTi  , 

t -urtant  war  with  the  snakes  and  other  reptiles  which  Lund  LtLT  Wt^r 
jigs  are  of  large  sise,  and  armed  with  blunt  spurs  at  the  wrist  ioint  a I 
f caching  a serpent,  the  bird  holds  one  of  its  wings  in  front  of  ; r ’ u ’ When 
: ps  it  m continual  agitation.  At  the  moment  when  the  snake  is  ah, 

>n  his  assailant,  the  bird  strikes  a sudden  violent  blow  with  his  l 1 

shis  prey  prostrate  upon  the  ground,  although  it  ^ 

; 7 sometimes  require  two  or  three  repetitions  of  this  treatment  before  heisreduced 
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to  a helpless  condition.  When  this  is  effected,  the  bird  has  been  seen  to  take  his 
victim  up  in  his  beak  and  claws,  and  carrying  him  up  to  a considerable  height  in  the  , 
air,  let  him  fall  upon  the  ground  to  complete  his  destruction.  So  great  is  the  voracity  I 
of  this  bird  that  Levaillant  mentions  his  finding  in  the  crop  of  one  of  them  no  less 
than  eleven  good  sized  lizards,  three  serpents  as  long  as  his  arm,  and  eleven  small 
tortoises,  besides  a number  of  insects  of  different  kinds. 

The  Secretary-bird  must,  accordingly,  be  regarded  as  a great  benefactor  to  the 
inhabitants  of  the  countries  in  which  he  resides  ; and,  in  fact,  his  good  qualities  are  so  I 
well  known  to  them,  that  it  is  said  they  not  unfrequently  introduce  him  into  the 
poultry-yards,  where  he  does  good  service  by  the  destruction  of  snakes,  rats,  and  other 
vermin,  and  rarely  attacks  his  feathered  neighbours  unless  the  supply  of  his  legitimate 
wants  has  been  neglected.  The  French  also  have  attempted  to  introduce  the  bird 
into  their  island  of  Martinique,  where  it  was  hoped  he  might  be  serviceable  in  the 
destruction  of  the  dreaded  Fer-de-Iance  serpent  (Trigonocephalus) . 

This  bird  is  said  to  build  its  nest  in  high  trees,  and  sometimes  in  thickets.  It  is 
of  considerable  size,  measuring  nearly  three  feet  in  height ; and  its  appearance  is 
rendered  remarkable  by  an  erectile  crest  which  hangs  from  the  hack  of  its  head,  and 
which,  from  its  resemblance,  when  in  repose,  to  a pen  stuck  behind  the  ear,  has  obtained 
for  the  bird  its  name  of  the  Secretary. 

The  third  sub-family  is  that  of  the  Accipitrince,  or  Sparrow  Hawks,  in  which  the 
bill  is  short  and  stout,  with  the  sides  rather  convex,  and  the  lateral  margins  strongly 
festooned.  The  wings  are  of  moderate  length,  or  rather  short,  with  the  fourth  and 
fifth  quills  usually  longest ; the  tail  is  broad  and  rounded ; the  tarsi  are  rather  long, 
slender,  and  scutellate  in  front,  and  the  claws  are  long,  curved,  and  very  acute. 


Fig.  29S. — Head  of  the  Sparrow-Hawk  ( Accipiter  nisus ). 


The  Accipitrince  are  elegant,  slender  birds,  which  are  very  generally  distributed 
■ over  the  surface  of  the  globe.  They  vary  considerably  in  size,  and  the  difference  in 
! this  respect  between  the  sexes  is  often  very  great,  the  male  of  some  species,  such  as 
the  Goshawk  (Astur  palumbarius),  being  occasionally  as  much  as  one-third  less  than 
the  female.  When  seeking  their  prey,  they  fly  rapidly  along  at  a small  elevation,  and 
pounce  down  immediately  upon  any  small  animal  which  they  spy  upon  the  ground* 
They  also  capture  birds  upon  the  wing,  and  will  dash  in  amongst  the  branches  of  trees 
with  the  greatest  impetuosity  in  pursuit  of  their  prey.  They  generally  build  their 
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nests  in  trees,  but  in  countries  destitute  of  wood  will  nestle  upon  the  rocks.  The  nest 
is  very  rude,  formed  of  twigs  with  a small  quantity  of  some  softer  materials  ; and  the 
eggs,  which  are  of  large  size,  and  spotted,  are  from  three  to  five  in  number.  Not  j 
unfrequently  these  Hawks  take  possession  of  the  deserted  nest  of  a crow  or  some  other 
: large  bird,  and  thus  save  themselves  the  labour  of  building. 

In  this  country  we  have  only  two  species  of  this  group,  one  of  which,  the  Common 
Sparrow-Hawk  {Accipiter  nt'sus,  Fig.  29S),  is  perhaps  the  most  abundant  of  our  native 
i Hawks,  whilst  the  other,  the  Goshawk,  is  one  of  the  rarest.  The  Common  Sparrow-Hawk 
| is  an  elegant  little  bird.  The  male  measures  about  twelve  inches  in  length,  and  the  female 
about  fifteen.  It  is  an  exceedingly  bold  and  active  bird,  darting  along  with  wonderful 
1 rapidity,  and  performing  the  most  astonishing  evolutions  during  its  flight  in  pursuit  of 
j its  prey.  This  consists  of  almost  any  small  animals  that  may  come  in  its  way  ; all  the 
small  birds  live  in  constant  dread  of  this  little  tyrant ; but  it  is  not  always  contented 
with  this  game,  but  will  seize  boldly  upon  leverets,  young  rabbits,  and  partridges.  At 
other  times  it  will  stoop  to  prey  upon  field  mice.  Occasionally  the  Sparrow-Hawk 
will  visit  the  farm-yard,  and  carry  off  chickens  or  pigeons,  to  the  great  disgust  of  the 
careful  housewife,  whilst  its  depredations  amongst  the  game  render  every  gamekeeper 
i its  sworn  foe,  and  its  weather-beaten  body  is  often  seen  amongst  the  other  trophies  of 
his  vigilance. 

The  Goshawk  {Astur  palumbarius ) is  much  larger  than  the  Sparrow  Hawk,  the 
female  measuring  about  twenty-four  or  twenty-five  inches  in  length.  It  is  a very 
rare  bird  in  this  country,  but  occurs  abundantly  in  many  parts  of  Europe  ; it  is  also 
found  in  the  north  of  Africa,  and  a bird  supposed  to  be  identical  with  it  is  an  in- 
habitant of  North  America.  It  resembles  the  Sparrow  Hawk  in  its  general  habits, 
but  from  its  greater  size  and  strength  it  is  a much  more  formidable  bird.  In  the 
olden  time,  when  falconry  was  a favourite  sport,  the  Goshawk  was  held  in  great 
esteem ; it  was  flown  at  Pheasants,  Partridges,  Grouse,  Ducks,  and  Herons,  and  also 
at  Hares  and  Babbits.  It  is  still  trained  in  the  East  Indies,  where  it  is  called 
•.the  Bhause.  In  pursuit  of  its  quarry  it  does  not  rise  above  it,  and  then  pounce 
idown  in  the  manner  of  the  true  Falcons,  but  flies  after  the  game  in  a direct  line, 
a method  of  capturing  its  prey  which,  in  the  technical  language  of  falconry,  is 
called  raking.  It  has  another  quality  not  possessed  by  the  true  Falcons,  namely,  that 
i it  will  follow  the  quarry  through  woods  and  thickets  ; but  it  is  soon  tired  of  the  pur- 
suit, and  when  eluded  by  its  prey  will  perch  upon  the  bough  of  a tree  until  some  fresh 
.game  presents  itself.  It  is  said  that  when  the  quarry  takes  refuge  in  a thicket  the 
(Goshawk  will  take  its  station  in  the  neighbourhood,  and  watch  patiently  until  its  prey  ! 
i s compelled  to  move  by  the  pressure  of  hunger. 

These  are  the  only  species  found  in  Europe,  but  the  exotic  species  are  tolerably 
numerous.  South  America  particularly  appears  to  possess  a great  many  birds  belonging 
? .0  this  group,  and  several  species  are  inhabitants  of  Australia.  Amongst  the  latter 
eone  beautiful  species,  the  Astur  Nova-Hollandice,  is  generally  of  a pure  white  colour. 

In  India,  wksre  falconry  is  still  a favourite  amusement,  one  or  two  species  of  this 
p^roup  are  trained  for  this  sport.  The  commonest  of  these  is  the  Shikra  ( Micronisus 
i >adius),  which  is  said  by  Mr.  Jerdon  to  be  more  frepuently  trained  in  India  than  any 
i >ther  Hawk.  The  Besra  ( Accipiter  virgatus ) is  a less  abundant  bird,  but  is  in  high 
i ;steem  amongst  the  native  falconers.  These  birds,  and  also  some  of  the  true  Falcons, 

■ ire  often  taken  by  a snare  called  the  do  guz , which  is  thus  described  by  Mr.  Jerdon  : — 
k * This  is  a small  thin  net  from  four  to  five  feet  long,  and  about  three  feet  broad, 
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stained  of  a dark  colour,  and  fixed  between  two  thin  pieces  of  bamboo  by  a cord  ou 
which  it  runs.  The  bamboos  are  fixed  lightly  in  the  ground,  and  a living  bird  is 
picketed  about  the  middlo  of  tho  net,  and  not  quite  a foot  distant  from  it.  The  Hawk 
makes  a dash  at  the  bird,  which  it  sees  struggling  at  its  tether ; and  in  the  keenness 
of  its  rush,  either  not  observing  the  net,  from  its  dark  colour,  or  not  heeding  it,  dashes 
into  it,  the  two  side  sticks  give  way,  and  the  net  folds  round  the  bird  so  effectually  as 
to  keep  it  almost  from  fluttering.”  An  Indian  species  of  Goshawk  ( Aslur  trivirgatus ), 
inhabiting  Assam,  is  said  by  M’Clelland  to  haunt  the  water-side,  and  to  seize  such 
fishes  as  come  to  the  surface. 

In  the  Milvince,  or  Kites,  the  bill  is  rather  straighter  than  in  the  Sparrow-Hawks ; 
it  is  short,  usually  stout,  and  compressed  towards  the  tip,  with  the  sides  slightly 
convex,  and  the  lateral  margins  more  or  less  festooned  or  sinuated,  but  generally  in  a 
less  degree  than  in  the  preceding  sub-family.  Ihe  tarsi  are  short  and  stout,  but  the 
wings  and  tail  are  very  long,  the  former  being  pointed  and  the  latter  more  or  less 
forked. 

The  Kites  are  inhabitants  of  all  parts  of  the  globe,  but  appear  to  be  more  abundant 
in  the  warmer  than  in  the  temperate  regions.  Only  two  species  occur  commonly  in 
Europe ; these  are  the  Common  Kite  ( Milvus  regalis,  Fig.  299)  and  the  Black  Kite 


Fig.  299.— Head  of  the  Kite  ( Itilvus  regalis). 


(Milvus  niger).  The  latter  is  found  only  on  the  continent,  and  principally  in  the 
southern  parts ; but  the  Common  Kite  also  occurs  in  these  islands,  although  in 
the  present  day  it  is  by  no  means  abundant  here.  The  Kite  is  rather  a large  bird, 
the  male  measuring  about  twenty-five  and  the  female  twenty-seven  inches  in  total 
length.  The  extent  of  wing  is  upwards  of  five  feet.  Its  flight,  as  might  be  expected 
from  the  great  size  of  the  wings,  is  remarkably  powerful  and  elegant ; and  it  frequently 
glides  along  with  the  wings  outspread  and  motionless,  and  hovers  in  the  air  over  a 
particular  spot  for  a considerable  period.  The  food  of  the  Kite  consists  for  the  most 
part  of  small  quadrupeds,  young  birds,  and  reptiles,  which  it  captures  on  the  ground ; 
it  also  occasionally  feeds  upon  insects,  worms,  and  even  carrion.  Kites  have  also 
j been  seen  fishing  very  successfully,  rarely  missing  their  aim. 
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Iu  courage  the  Kite  is  far  inferior  to  many  of  the  smaller  Hawks,  and  the  common 
Sparrow-Hawk  will  attack  and  beat  it  with  ease.  Tho  falconers  of  Louis  tko  Sixteenth 
of  France  were  in  the  habit  of  obtaining  a powerful  species  of  Falcon  called  the 
Lanner  ( Falco  lanarius ) to  pursue  tho  Kite,  and  that  sovereign  is  said  to  have  been 
highly  amused  with  tho  sport.  Hence  the  name  of  Milan  royal  was  given  to  the  Kite 
by  the  French  naturalists,  and  from  this  the  specific  name  of  regalis  is  derived.  The 
same  sport  has  been  followed,  according  to  Sir  John  Sebright,  in  this  country ; a groat 
Owl  is  sent  up,  with  the  tail  of  a Fox  tied  to  its  legs,  and  when  the  Kite  approaches  to 
.get  a nearer  view  of  this  singular  animal,  the  Owl  is  secured,  and  the  Falcons  sent  in 
pursuit. 

The  nest  of  the  Kite  is  formed  of  sticks,  lined  with  soft  materials,  and  usually 
i placed  on  the  forked  branch  of  a treo  in  some  thick  wood.  The  eggs  are  two  or  three 

fin  number,  of  a short,  broad  form  ; their  colour  is  white,  with  a few  reddish-brown 
spots  at  the  larger  end. 

The  American  Swallow-tailed  Hawk  ( Nauclcrus  fur  cat  us),  a native  of  the  tropical 
and  warmer  temperate  parts  of  America,  which  is  distinguished  by  the  great  length 
.and  furcation  of  its  tail,  has  been  on  two  occasions  shot  in  this  coimtry.  It  cannot,  of 
i course,  be  regarded  as  a native  bird ; and  considering  that  even  in  summer  it  does  not 
i ixtend  beyond  the  warm  southern  states  of  the  American  Union,  the  mere  fact  of  its 
t occurrence  in  Britain  is  very  extraordinary.  In  its  general  habits  the  Swallow-tailed 
.'.Hawk  presents  a good  deal  of  resemblance  to  our  European  Kite  ; but  at  the  same 
time  it  is  remarkable  that  with  the  forked  tail  it  puts  on  somewhat  of  the  habits  of  tho 
Si  wallows,  and  feeds  to  a considerable  extent  upon  insects,  which  it  captures  in  the  air. 
besides  these  its  food  appears  to  consist  principally  of  snakes  and  other  reptiles.  Like 
the  Swifts,  also,  these  birds  are  said  to  carry  on  their  courtships  in  the  air.  Another 
.American  species,  the  Mississippi  Kito  (let  ini  a Mississippens  is) , is  also  described  by 
Wilson  as  indulging  to  a great  extent  in  insect  food,  which  it  captures  in  the  air  in 
the  same  way  as  the  Swallows. 

We  have  already  stated  that  the  Common  Kite  will  feed  on  carrion ; and  according 
1 o Clusius,  a foreign  botanist 
nvho  visited  London  in  the 
.eign  of  Henry  the  Eighth, 
the  streets  of  the  city  were 
then  infested  by  an  immense 
i umber  of  Kites,  which  came 
there  for  the  sake  of  the  offals 
r 'hich  were  thrown  into  the 
fcreets.  They  were  so  tame 
Liat  they  did  not  allow  them- 
effves  to  be  disturbed  at  their 
deals  even  by  the  busiest 
r 'owds,  and  their  services  as 
c ^avengers  were  so  highly 
appreciated,  that  the  people 
Sr  ere  forbidden  to  kill  them, 
he  Kites  would  get  but  a 
'■  k:  oor  living  in  the  streets  of 
. ondon  at  the  present  day ; but  the  office  of  scavengers  is  still  performed  in  Abyssinia 


Fig.  300. — Head  of  the  Gyrfalcon  ( Falco  gyrfalco). 
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by  the  Black  Kite  (iLT.  niger ),  and  in  India  by  the  Govinda  Kite  (M.  govmda).  | 
The  latter  is  very  numerous  in  Calcutta,  where  it  will  stoop  down  in  an  instant  after 
any  garbage  that  may  be  thrown  into  the  street,  seizing  the  fragments  without 
alighting,  and  carrying  them  up  into  the  air.  It  will  also  alight  amongst  the 
Crows,  to  feed  upon  any  larger  pieces  of  carrion ; and  the  alliance  between  these 
scavengers  is  rarely  broken,  although  it  is  said  that  sometimes,  when  very  hungry,  a 
Kite  will  seize  upon  a Crow.  The  Govinda  Kite  is  exceedingly  bold,  descending  upon 
his  food  in  the  midst  of  the  most  crowded  street,  and  occasionally  even  stooping  upon 
a dish  of  meat  in  its  way  from  the  cook’s  shop. 

We  come  now  to  the  family  of  the  Falconinee , including  the  True  or  Noble  Falcons, 
which  are  distinguished  from  all  the  other  members  of  the  family  by  the  existence  not 
only  of  a slight  festoon  or  sinuosity  on  the  lateral  margins  of  the  upper  mandible,  but 
also  of  an  acute  tooth  on  each  side  towards  the  apex.  The  wings  in  these  birds  are 
very  long  and  pointed,  the  second  and  third  quills  being  the  longest ; the  tail  is  long 
and  rounded  ; the  tarsi  of  moderate  length,  stout,  and  reticulated ; and  the  toes  usually 
elongated,  and  terminated  by  long,  curved,  and  acute  claws  (Fig.  301). 

The  Falcons  are  found  in  all  parts  of  the  world,  and  the  number  of  species  is  very 
considerable.  They  are  generally  of  small  or  moderate  size,  but  exceedingly  power- 
ful and  muscular.  Their  flight  is  very  swift  and  their  courage  probably  greater  than 


Fig.  301. — Foot  of  the  Peregrine  Falcon  ( Falco  per  eg  i uim), 

that  of  any  other  rapacious  birds.  Their  flight  is  performed  by  regular,  continuous 
beats,  with  little  or  none  of  that  sailing  motion  which  we  have  seen  to  be  characteristic 
of  the  Kites  ; and  in  capturing  their  prey,  whether  in  the  air  or  on  the  ground,  they 
descend  perpendicularly  upon  it.  Their  food  consists,  for  the  most  part,  of  small  quad- 
rupeds and  birds,  but  many  of  them  also  feed  partly  upon  reptiles  and  insects.  Their 
cries  are  usually  loud  and  piercing. 

Their  nests  are  bulky,  composed  of  sticks  and  twigs,  and  placed  either  on  the 
ground,  in  rocks,  or  in  trees ; their  eggs,  which  vary  from  three  to  six  in  number, 
are  generally  speckled  with  red  or  brown. 

In  this  country  we  have  six  species  of  this  sub-family.  Of  these,  the  largest  andfinest 
species  is  the  Gyrfalcon,  Jerfalcon,  or  Iceland  Falcon  (Falco  gyrfalco,  Fig.  300),  a bird  of 
from  twenty  to  twenty  three  inches  in  length,  white,  with  the  whole  upper  part  of  its 
plumage  marked  with  dark  gray  spots  ; the  bill  is  blue,  and  the  cere  and  feet  yellow,  the 


THE  FALCONS — THE  PEREGRINE. 


033 


tarsi  being  clothed  with  feathers  about  halfway  down.  This  large  and  powerful  Falcon 
is  found  in  all  the  northern  parts  of  both  hemispheres,  but  it  is  most  abundant  in  the 
colder  regions,  of  North  America.  It  appears  always  to  have  been  a scarce  bird  in  this 
country,  for,  in  the  palmy  days  of  falconry,  great  sums  were  expended  in  procuring 
these  birds  from  Norway  and  Iceland  ; but  in  the  opinion  of  falconers  the  birds  from 
the  latter  country  belonged  to  a distinct  species,  which  they  called  the  Iceland  Falcon. 
From  the  great  strength  and  courage  of  the  Gyrfalcon,  they  were  used  in  the  pursuit 
of  large  birds,  such  as  Cranes,  Storks,  Herons,  and  Wild  Geese.  In  the  territories  of 
the  Hudson’s  Bay  Company,  according  to  Dr.  Richardson,  it  usually  preys  on  the 
Ptarmigan,  but  also  destroys  Plovers  and  Ducks,  and  will  even  attack  Geese. 

The  Peregrine  Falcon  ( Falco  peregrinus,  Fig.  302),  the  second  in  point  of  size  of 
j our  British  Falcons,  is  perhaps  the 
; most  elegant  of  them  all.  The  female 
i measures  about  twenty  inches  in 
[ length,  and  was  distinguished,  in  the 
i language  of  falconry,  as  the  Falcon 

I j par  excellence.  Her  strength  and 
i courage  rendered  her  a very  formid- 
able bird,  and  she  was  commonly 

I I down  at  Herons  and  Ducks.  The 

I j male  Peregrine,  from  his  being  some- 
|l  times  as  much  as  one-third  less  than 

I I the  female,  was  known  as  a Tiercel 
lior  Ticrcelet;  he  was  usually  em- 

tl]  ployed  in  the  chase  of  Partridges. 

This  bird  is  far  more  abundant  and 
; .generally  distributed  than  the  Gyr- 
ll falcon;  but,  nevertheless,  when  pos- 
Itaessed  of  all  the  most  esteemed  quali- 
Itties,  they  were  very  highly  valued 
Itby  the  old  falconers ; and  in  the 
Jr  reign  of  James  the  First,  Sir  Thomas 

t IMonson  is  said  to  have  given  the  enormous  price  of  one  thousand  pounds  for  a couple 
| ((or  cast  as  it  is  termed)  of  Hawks. 

The  Peregrine  Falcon  breeds  on  the  ledges  of  high  rocks  on  various  parts  of  the 
n coast,  but  is  more  abundant  in  the  northern  parts  of  these  islands.  It  is  found,  not 
t ^nly  in  all  parts  of  Europe,  but  also  in  north  America. 

In  a state  of  nature,  the  food  of  the  Peregrine  Falcon  consists  principally  of  birds, 
( especially  Grouse  and  Partridges ; but  when  it  lives  in  the  vicinity  of  water,  aquatic 
l?irds  constitute  the  principal  part  of  its  diet,  and  it  is  said  to  dart  down  upon  these 
-ind  snatch  them  up  from  the  surface  of  the  water  in  a most  surprising  manner. 
I ta  daring  is  very  great.  It  has  often  been  known  to  snatch  away  birds  just  shot, 

!rom  before  the  face  of  the  sportsman ; and  a still  more  striking  instance  of  this 
lisregard  of  danger,  is  related  by  Mr.  Thompson,  of  Belfast,  who  states  that  a 
gentleman  in  that  neighbourhood,  when  out  exercising  his  dogs  preparatory  to 
iTouse  shooting,  “ saw  them  point,  and  on  coming  he  startled  a male  Peregrine 
. alcon  off  a Grouse  ( Tetrao  Scoticus ),  just  killed  by  him  ; and  very  near  the  same  place 
le  came  upon  a female  bird,  also  on  a Grouse.  Although  my  friend,”  says  Mr. 
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Thompson,  “lifted  botli  the  dead  birds,  the  Hawks  continued  flying  about,  and  on  the" 
vcmaindcr  of  the  pack,  which  lay  near,  being  sprung  by  the  dogs,  either  three  or  four 
more  Grouse  were  struck  down  by  them,  and  thus  two  and  a half  or  three  brace  were 
obtained  by  means  of  these  wild  birds,  being  more  than  had  ever  been  procured  out  of 
a pack  of  Grouso  by  his  trained  Falcons.” 

The  training  of  these  birds  for  the  purpose  of  falconry,  is  a work  of  considerable 
labour  and  patience ; and  in  former  days  the  falconer  was  an  important  officer  about 
the  courts  of  princes  and  the  households  of  nobles  in  all  parts  of  Europe.  It  is  remark- 
able that,  according  to  Sir  John  Sebright,  who  wrote  on  falconry  in  1826,  the  village 
of  Falconswaerd,  near  Bois-lc-Duc,  in  Holland,  has  for  many  years  furnished  falconers 
to  the  rest  of  Europe,  and  he  adds  that  ho  never  met  with  one  who  was  not  a native  of 
that  place. 

The  branch  of  falconry  in  which  our  forefathers  appear  to  have  taken  the  greatest 
delight,  consisted  in  flying  the  Hawks  at  Herons,  which  is  thus  described  by  Sir  John 
Sebright . — “ A well-stocked  Heronry  in  an  open  country  is  necessary  for  this  sport, 
and  this  may  be  seen  in  the  greatest  perfection  at  Didlington  in  Norfolk,  the  seat  of 
Colonel  Wilson.  This  Heronry  is  situated  on  a river,  with  an  open  country  on  every 
side  of  it.  The  Herons  go  out  in  the  morning  to  rivers  and  pond3  at  very  considerable 
distances,  in  search  of  food,  and  return  to  the  heronry  towards  the  evening.  Itis  at  this 
time  that  the  falconers  place  themselves  in  the  open  country,  down  wind  of  the 
heronry ; so  that  when  the  Herons  are  intercepted  on  their  return  home,  they  are 
obliged  to  fly  against  the  wind  to  gain  their  place  of  retreat.  When  a Heron  passes, 
a cast  of  Hawks  islet  go.  The  Heron  disgorges  his  food  when  he  finds  that  he  is  pur- 
sued, and  endeavours  to  keep  above  the  Hawks  by  rising  in  the  air ; the  Hawks  fly  in  a 
spiral  direction  to  get  above  the  Heron,  and  thus  the  three  birds  often  appear  to  he  flying 
in  different  directions.  The  first  Hawk  makes  his  stoop  as  soon  as  he  gets  above  the 
i Heron,  who  evades  it  by  a shift,  and  thus  gives  the  second  Hawk  time  to  get  up,  and 
to  stoop  in  his  turn.  In  what  is  termed  a good  flight,  this  is  frequently  repeated,  and 
the  three  birds  often  mount  to  a great  height  in  the  air.  When  one  of  the  Hawks 
seizes  his  prey,  the  other  soon  binds  io  him,  as  it  is  termed,  and  buoyant  from  the 
motion  of  their  wings,  the  three  descend  together  to  the  ground  with  but  little  velocity. 
The  falconer  must  lose  no  time  in  getting  hold  of  the  Heron’s  neck  when  he  is  on  the 
ground,  to  prevent  him  from  injuring  the  Hawks.  It  is  then,  and  not  when  he  is  in 
the  air,  that  he  will  use  his  beak  in  his  defence.” 

A third  species  is  the  nobby  ( Falco  subbuteo),  which  presents  a great  general  re- 
semblance to  the  Peregrine  Falcon,  but  measures  only  from  twelve  to  fourteen  inches. 
The  flight  of  this  bird  is  very  rapid,  and  it  was  formerly  employed  in  the  pursuit  of 
small  birds.  In  a state  of  nature  its  food  consists  principally  of  small  birds  and  insects  ; 
but  Skylarks  are  said  to  form  its  favourite  prey.  It  is  a summer  visitor  to  this  country, 
and  is  not  very  abundant  here;  but  it  appears  to  he  distributed  over  nearly  the  whole 
of  the  Eastern  Hemisphere.  It  builds  its  nest  in  trees,  and  lays  three  or  four  eggs  of 
a bluish-white  colour,  blotched  with  greenish-brown.  Occasionally  it  dispenses  with 
the  trouble  of  building,  and  takes  possession  of  the  deserted  nest  of  a Crow. 

The  Merlin  ( Falco  cesalon ) is  the  smallest  of  the  British  Falcons,  measuring  only 
eleven  or  twelve  inches  in  length.  It  is  not  uncommon  in  the  northern  parts  of  this 
country,  especially  in  the  winter,  and  it  was  long  supposed  to  be  a -winter  visitor,  but 
it  is  now  ascertained  to  remain  all  the  year  and  breed  in  Scotland.  Its  courage  is  very 
great,  and  as  it  is  also  very  docile,  it  was  formerly  in  much  request  for  flying  at  small 
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birds,  which  constitute  its  principal  food  in  a state  of  nature.  It  will,  however,  occa-  | 
sionally  kill  Partridges,  although  these  birds  arc  at  least  twice  its  weight.  It  builds  its 
nest  upon  rocky  ground,  or  amongst  heath,  and  the  eggs,  which  aro  three  or  four  iu  j 
number,  aro  of  a reddish-whito  colour,  dotted  and  spotted  with  dark  red.  The  Merlin 
occurs  in  all  parts  of  Europe,  and  also  in 'Western  Asia.  According  to  Dr.  Andrew 
Smith,  it  occurs  also  in  Africa  as  far  south  as  tho  Capo  of  Good  Hope  ; and  Sir  John 
Ilichardson  obtained  specimens  in  the  fur  countries  of  North  America,  but  it  does  not 
appear  to  be  known  in  tho  United  States. 

Of  the  two  other  British  species  of  true  Falcons,  one,  tho  Bed-legged  Falcon  ( Falco 
vespertinus)  is  the  rarest  of  the  British  species  of  this  sub-family.  It  is  common  in 
many  parts  of  the  continent,  but  only  a few  specimens  have  been  shot  in  this  country. 
The  other,  the  Kestrel  ( F . tinnunculus ),  on  the  contrary,  is  one  of  tho  commonest  speoics 
of  the  whole  family,  occurring  abundantly  in  all  parts  of  the  country.  It  is  a beautiful 
little  bird,  measuring  only  thirteen  or  fourteen  inches  in  length ; its  food  consists 
principally  of  Field-mice  and  Shrews,  of  which  it  destroys  great  quantities.  It  may 
for  this  reason,  be  regarded  as  one  of  the  benefactors  of  the  husbandman ; but,  never- 
theless, from  its  being  commonly  confounded  with  the  Sparrow  Hawk,  it  is  subjected  I 
to  a war  of  extermination  from  the  gamekeepers  in  all  parts  of  the  country.  Besides  the  | 
small  mammalia  just  mentioned,  the  Kestrel  also  feeds  occasionally  upon  small  birds,  j 
and  the  remains  of  insects  and  earthworms  are  often  found  in  its  stomach.  Mr.  Selby, 
indeed,  mentions,  on  the  authority  of  on  eye-witness,  that  a Kestrel  has  been  seen  late 
in  the  evening  hawking  about  after  Cockchafers— he  dashed  amongst  the  insects, 
seizing  one  in  each  foot  and  then  eating  them  on  the  wing. 

The  flight  of  the  Kestrel  when  searching  for  its  favourite  food,  is  very  peculiar.  It 
flies  gently  along  at  some  thirty  or  forty  feet  from  the  ground,  but  stops  every  now  and 
then  and  remains  perfectly  stationary,  hovering  in  the  air  and  minutely  inspecting  the 
ground  beneath  it.  Should  no  motion  in  the  grass  betray  the  px-esence  of  its  prey,  it 
moves  on  a little  further  and  again  repeats  its  manoeuvres  : but  as  soon  as  its  quarry 
comes  into  view,  the  wings  and  tail  are  closed  in  an  instant,  and  the  bird  falls  like  a ’ 
stone  upon  its  victim.  Just  as  it  reaches  the  ground,  however,  the  wings  and  tail  are 
again  expanded,  the  Kestrel  clutches  its  prey,  and  usually  goes  off  with  it  at  once  to 
some  place  where  it  can  devour  it  without  fear  of  interruption.  This  habit  of  hover- 
ing in  the  air,  which,  although  it  is  common  to  many  other  Hawks,  is  possessed  in  the 
i greatest  perfection  by  the  Kestrel,  has  obtained  for  it,  in  some  parts  of  England,  the 
i name  of  the  Windhover.  The  bird  is  common  in  almost  all  parts  of  the  Eastern  Hemis- 
I phere. 

In  the  east,  where  falconry  is  still  a favourite  sport  with  the  natives  of  rank,  many 
if  species  of  these  birds  are  trained  for  this  purpose.  Amongst  these  our  Peregrine  Falcon 
I takes  a very  high  place,  but  it  is  considered  inferior  to  a nearly  allied  species,  the  Falco 
fl  peregrinator,  which  is  called  the  Shahoen  or  Sultan  Falcon.  It  is  generally  used  in  the 
.1  pursuit  of  the  Partridge  and  the  Florikin  ( Otis  aurita ),  a species  of  Bustard  which  is 
i j ( common  in  India ; and,  instead  of  being  cast  from  the  hand  like  the  Peregrine  Falcon, 

I '.is  trained  to  fly  in  circles  high  over  the  heads  of  the  falconers  until  the  game  is  started, 
when  it  descends  upon  the  quarry  with  the  velocity  of  an  arrow.  Several  other  large 
•;  mpecies  of  Falcons  are  used  in  falconry  in  different  parts  of  India.  The  best  known  of 
••these  is  the  Luggur  or  Juggur  ( F.juggur ),  which  is  usually  slipped  from  the  hand  in 
5 ; pursuit  of  Partridges,  Florikins,  and  even  Herons.  Tho  Banner  ( Falco  lanariuF), 
another  large  species,  was  formerly  imported  into  Europe  from  the  East,  and  trained  to 
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the  pureuit  of  Kites.  Several  small  species  are  also  trained  in  that  country,  and  | 
amongst  these  the  birds  of  the  genus  Hierax , some  of  which  are  scarcely  bigger  than  a 
Thrush,  are  distinguished  for  their  courage.  These  are  employed  in  the  pursuit  oi 
Quails  and  other  birds  of  corresponding  size,  and  the  mode  in  which  they  are  started  I 
after  their  game,  as  described  by  Captain  Mundy,  is  rather  curious.  “ The  falconer  I 
holds  the  little  well-drilled  savage  within  the  grasp  of  his  hand,  the  head  and  tail  pro*  ! 
trading  at  either  end,  and  the  plumage  carefully  smoothed  down.  "When  he  arrives  I 
within  twenty  or  thirty  yards  of  the  quarry,  the  sportsman  throws  his  Hawk,  much  as  j 
he  would  a cricket-ball,  in  the  direction  of  it.  The  little  creature  gains  his  wings  in  ! 
an  instant,  and  strikes  his  game  after  the  manner  of  a Bhause.”  The  Bhausc  is  the 
same  as  our  Goshawk. 

From  the  powerful  and  courageous  Falcons  we  pass  to  the  subfamily  of  the 
Aquilincc,  or  Eagles,  which  include  the  largest  species  of  this  family ; the  habits  of 
these  birds  are,  however,  not  so  strictly  predaceous  as  those  of  the  Noble  Falcons,  and 
their  courage  is  decidedly  less.  In  these  fine  birds  the  bill  is  of  moderate  length,  with 
the  ridge  of  the  upper  mandible  straight  from  the  base  at  least  as  far  as  the  end  of  the 
cere,  beyond  which  it  is  decurved ; the  tip  is  strongly  hooked  and  acute,  but  is  desti- 
tute of  the  strong  tooth  characteristic  of  the  True  Falcons,  and  the  lateral  margins 
are  more  or  less  festooned.  The  wings  are  long  and  usually  pointed,  with  the  third, 
fourth,  and  fifth  quills  longest ; and  the  tail  is  long,  broad,  and  rounded.  The  tarsi 
are  rather  long,  but  vary  greatly  in  their  clothing,  being  sometimes  covered  only  with 
scales  of  various  forms,  and  sometimes  completely  clothed  with  feathers.  The  toes  are 


long  and  powerful,  the  inner  one  being  usually  stronger  than  the  outer  ; they  are  all 
armed  with  long,  strong,  greatly  curved,  and  very  acute  claws. 

The  Eagles  are  all  birds  of  considerable  or  large  size,  and  the  bulk  of  their  prey  is 
in  accordance  with  their  great  powers  of  destruction.  Thus  they  not  only  capture  the 
same  small  animals  which  constitute  the  principal  food  of  the  smaller  Hawks,  but 
they  extend  their  depredations  to  creatures  whose  size  "would  prevent  the  Falcons  from 
attacking  them,  such  as  full-grown  hares  and  rabbits,  lambs,  fawns,  and  black  game. 
They  are  also  generally  much  less  choice  in  their  food  than  the  True  F alcons ; and. 
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notwithstanding  the  popular  belief  that  they  will  oat  nothing  hut  what  they  kill 
themselves,  it  is  well  known  that  they  will  condescend  to  feast  not  only  upon  fresh 
dead  animals,  but  also  sometimes  upon  carrion. 

The  Eagles  build  their  nests,  or  eyries  as  they  are  called,  composed  of  a great  mass 
of  sticks  and  similar  rough  materials,  either  upon  the  ledges  of  rocks  or  amongst  the 
1 branches  of  high  trees,  but  generally  in  the  most  inaccessible  situations ; some  of  the 
• species  appear  to  be  indifferent  as  to  which  of  these  positions  they  select  for  their 
nests,  but  others  are  more  particular,  and  some  are  remarkable  for  always  returning  to 
the  same  spot  for  the  purpose  of  breeding.  Their  eggs  are  generally  two  in  number, 
of  a whitish  colour,  more  or  less  spotted,  especially  towards  the  larger  end. 

The  finest  of  the  British  species,  and  perhaps  tho  finest  species  of  the  group, 
is  the  well-known  Golden  Eagle  (Aquila  chrysaetos , Fig,  295),  which,  although  it  is 
'slightly  exceeded  in  size  by  some  of  its  relatives,  is  certainly  inferior  to  none  in 
. grandeur  of  appearance.  It  is  a largo  bird,  measuring  about  three  feet  in  length  and 
seven  or  eight  feet  in  extent  of  wing  ; its  form  is  robust,  and  its  feet  especially  indicate 
enormous  power.  In  all  ages  the  magnificent  aspect  of  the  Eagle  has  gained  him  tho 
admiration  of  mankind ; and,  like  the  Lion  among  quadrupeds,  he  has  always  been 
•regarded  as  the  type  or  symbol  of  majesty  and  power.  Nevertheless,  this  bird  is  un- 
, :doubtedly  inferior  in  courage  to  many  of  his  smaller  brethren,  the  Falcons.  The 
Peregrine  Falcon  will  dash  boldly  out  upon  the  Eagle  to  drive  him  from  the  vicinity 
of  her  nest,  and  even  the  little  Sparrow  Hawk  will  sometimes  strike  at  his  gigantic 
: relative.  The  Golden  Eagle  builds  its  nest  on  the  ledges  of  rocks,  usually  at  a distance 
from  the  sea-shore,  and  its  food  consists  for  the  most  part  of  the  flesh  of  birds  and 
quadrupeds,  which  it  captures  for  itself.  It  sometimes  destroys  lambs  of  several  weeks 
old,  and  young  fawns,  and  its  strength  is  so  great  that  it  can  carry  these  large  objects 
: to  its  nest  with  little  or  no  difficulty.  Although  its  food  is  generally  obtained  by  its 
i own  exertions,  the  Eagle  does  not  disdain  to  make  a meal  upon  the  carcase  of  a sheep 
or  other  large  animal  which  may  be  exposed  upon  the  hills  ; and  it  is  not  unfrequently 
1 led  to  its  destruction  by  the  exposure  of  a carcase  in  the  neighbourhood  of  a pit  in 
j -which  the  sportsman  lies  concealed  with  his  gun.  When  it  visits  the  coast,  also,  it  is 
- said  to  feed  freely  on  dead  fish ; and  in  winter,  when  food  is  scarce,  its  stomach  will 
eeven  bear  carrion. 

The  Golden  Eagle  is  a solitary  bird,  and  always  inhabits  the  wildest  parts  of  the 
country,  far  from  the  ordinary  habitations  of  men.  Here  he  is  seen  flying  majestically 
■along  at  a considerable  height,  sometimes  advancing  by  regular  beats  of  the  wings, 
; sometimes  sailing  with  the  wings  extended,  and  occasionally  wheeling  about  in  great 
circles.  During  these  evolutions  he  is  engaged  in  looking  out  for  his  prey,  and  as  soon 
sas  this  is  perceived  he  dashes  down  upon  it  with  the  rapidity  of  thought,  seizes  it  in 
:ais  talons,  and  spreading  his  wings  again  at  the  proper  moment,  rises  with  it  into  tho 
a air  without  touching  the  ground. 

The  Golden  Eagle  attains  a great  age,  and  one  is  said  to  have  died  at  Vienna  which 
ffiad  lived  in  confinement  for  one  hundred  and  four  years.  Other  statements  would 
p jive  much  longer  life  to  this  bird,  but  these  must  be  received  with  great  caution. 
I its  cry  is  a sharp  yelping  scream.  Its  ferocity  in  confinement  is  usually  very  great, 
rand  it  is  a general  opinion  that  the  Eagle  is  irreclaimable ; it  is,  however,  more  tract- 
sable  in  confinement  than  some  other  species  of  Eagles,  and  several  instances  are  on 
r record  of  its  being  trained  to  capture  game  in  the  manner  of  a Falcon. 

This  bird  is  very  generally  distributed ; and  although  apparently  more  abundant  in 
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the  northern  parts  of  the  world,  it  is  by  no  means  confined  to  the  cold  regions.  It  ig 
found  in  all  parts  of  Europe,  in  the  north  of  Africa,  in  Western  Asia,  in  India,  and 
also  in  North  America,  especially  towards  the  Arctic  regions.  A nearly  allied,  but 
much  smaller  species,  the  Rough-footed  Eagle  {A.  ncevia),  an  inhabitant  of  Central 
and  Southern  Europe,  and  of  Asia  as  far  as  India,  has  also  been  killed  in  this  country. 
Another  allied  species,  the  Aquila  JBonnellii , is  found  in  Asia  and  the  South  of  Europe, 
and  several  others  are  found  in  different  parts  of  the  Eastern  Hemisphere. 

The  species  of  the  genus  Cireaelus,  of  which  one  (C.  gallicus)  is  found  in  the  South 
of  Europe,  arc  woll  known  in  India  as  destroyers  of  snakes  and  lizards ; according  to 
Mr.  Blyth,  the  Cireaelus  chccla,  which  is  very  common  in  Lower  Bengal,  preys  much 
upon  frogs,  which  it  clutches  in  the  mud  surrounding  the  tanks. 

Besides  the  Golden  Eagle  there  are  two  British  species  of  this  family,  both  of 
which  feed  to  a great  extent  upon  fish,  and  for  this  reason  are  always  met  within  the 
neighbourhood  of  water.  One  of  these,  the  White-tailed  Sea  Eagle  ( Haliaetus  allncilla), 

\ is  rather  larger  than  the  Golden  Eagle,  but  exhibits  a smaller  extent  of  wing,  and 
wants  a great  deal  of  that  boldness  and  intelligence  of  appearance  which  has  doubtless 
had  much  to  do  with  the  high  reputation  of  the  Golden  Eagle.  This  bird  always 
builds  upon  the  ledges  of  rocks  which  overhang  the  sea,  generally  in  very  inacces- 
sible situations;  the  nest  is  composed  of  sticks,  sea-weeds,  and  similar  coarse 
materials. 

Large  and  powerful  as  is  the  White-tailed  Eagle,  he  rarely  ventures  to  attack  any 
animal  larger  than  a hare.  He  feeds  readily,  however,  upon  the  carcases  of  sheep, 
fawns,  and  other  large  animals,  which  may  have  died  from  disease  or  the  severity  of 
the  weather  ; and  carrion  appears  to  form  a considerable  portion  of  his  nourishment. 
Stranded  fish  are  also  attacked  by  him,  and  he  is  said  by  some  occasionally  to  capture 
fishes  at  the  surface  of  the  open  sea,  and  to  watch  on  the  banks  of  lakes  and  rivers  and 
attack  the  Salmon  and  Trout  when  they  come  into  shallow  water. 

Very  nearly  allied  to  this  is  the  American  White-headed  or  Bald  Eagle  {Haliaetus 
leucocephalus),  which  has  been  adopted  as  the  emblem  of  the  United  States.  This  fine 
bird  is  rather  larger  than  the  British  species,  and  exceeds  it  considerably  in  the  extent 
of  its  wings.  It  is  generally  found  in  the  neighbourhood  of  water,  either  on  the  sea 
coast  or  on  the  banks  of  the  lakes  and  rivers ; and  one  of  its  favourite  stations  is  said 
j by  Wilson  to  be  the  Great  Falls  of  the  Niagara,  where,  in  company  with  Vultures  and 
! Havens,  it  feeds  plentifully  upon  the  carcases  of  animals  which  are  carried  down  by 
; that  tremendous  cataract.  The  Bald  Eagle,  like  its  European  congener,  is  exceedingly 

! partial  to  fish,  and  in  procuring  these  he  employs  a stratagem  which  shows  him  to  be 

possessed  of  a good  deal  more  courage  than  the  White-tailed  Eagle.  Perching  on  the 
j limb  of  a tree  which  gives  him  a good  view  of  the  neighbouring  shore  and  ocean,  he 
watches  the  evolutions  of  the  Osprey  or  Fish  Hawk  {Pandion  Haliaetus)  until  he  sees 
this  industrious  fisher  plunge  down  into  the  waves,  and  emerge  again  struggling 
/'  with  his  finny  prey.  In  a moment  the  Eagle  dashes  off  into  the  air  in  pursuit  of  the 

I Fish  Hawk,  which,  encumbered  with  his  prey,  is  no  match  in  flight  for  his  pursuer. 

The  evolutions  of  the  birds,  each  endeavouring  to  get  above  the  other,  are  described  as 
exceedingly  interesting;  but  the  result  is  almost  always  the  same,  the  Eagle  overtakes 
j the  Fish  Hawk,  who,  finding  himself  unable  to  escape,  utters  a sudden  scream  and 
j drops  the  fish,  when  the  Eagle  descends  with  wonderful  rapidity  and  seizes  the  booty 

! before  it  reaches  the  water.  Scenes  of  this  description  are  said  by  Wilson  to  be  of 

daily  occurrence  along  the  Atlantic  sea-board  of  the  United  States;  but  he  adds  that  the 
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i plunderer  is  occasionally  driven  from  particular  spots  by  the  united  hostilities  of  all  the 
Fish  Hawks  in  the  neighbourhood,  when,  being  forced  to  hunt  for  himself,  he  usually 
I.  directs  his  course  inland,  and  often  makes  great  havoc  amongst  domestic  animals, 

I,  especially  young  pigs.  Ho  is  also  destructive  to  lambs,  and  has  been  known  to  attempt 
the  abstraction  of  a child,  in  which,  however,  lie  was  disappointed,  as,  after  dragging 
. the  infant  several  feet,  its  frock,  which  was  fortunately  all  that  lie  had  in  his  talons 
. gave  way,  and  thus,  no  doubt,  saved  the  child’s  life.  The  Golden  Eagle  has  also  been 
charged  with  carrying  children  away  to  its  nest ; but  some  naturalists  regard  these 
tales  as  very  doubtful.  The  Bald  Eagle  breeds  in  tall  trees,  and  returns  every  year  to 
| the  same  nest  for  the  purpose  of  breeding.  The  nest  is  composed  of  sticks,  sods,  moss, 
,'&c.,  and  being  added  to  every  year  soon  becomes  a prominent  object.  The  bird  lavs 
two  eggs,  but  it  is  said  that  one  of  them  is  laid  a considerable  time  after  the  other,  so 
that  the  warmth  of  the  first  hatched  young  bird  assists  materially  in  the  development  ! 
of  the  second  chick.  The  attachment  of  these  biids  to  their  young  is  very  great,  and 
'•"Wilson  mentions  en  instance  in  which,  when  a tree  bearing  an  Eagle’s  nest,  was  set  on 
fire,  the  parent  bird  was  so  much  injured  by  the  flames  in  her  attempts  to  relievo  her 
; progeny,  that  it  was  with  difficulty  that  she  made  her  escape. 

The  Osprey  or  Fish  Hawk  ( Pandion  Haliaetus,  Fig.  304),  above  referred  to,  although 
-most  abundant  on  the  coasts  of  North  America,  is  also  well  known  on  this  side  of  the 


Fig.  304.— Head  of  Osprey  ( Pandion  Ilaliaclm). 

: tlantic,  and,  in  fact,  appears  to  exist  almost  all  over  the  world;  but  it  is  a migratory 
1 rd  &e  temperate  and  colder  regions.  It  is  about  two  feet  in  length  and  five  or 
:iore  m extent  of  wing,  so  that,  although  it  is  no  match  for  the  great  Bald  Eagle  it  is 
I ^sufficiently  formidable  bird.  Nevertheless,  it  appears  to  confine  its  depredations 
t .tirely  to  fishes,  and  W ilson  states  that  he  had  never  heard  of  its  attaking  small  birds 

‘ 0ther  land  animaLj-  In  the  Pursuit  of  their  finny  prey,  however,  these  birds 

* hi  bit  great  skill  and  industry. 

They  sail  about  gently  over  the  water,  at  a considerable  height,  carefully  watching 
itil  a fish  comes  sufficiently  close  to  the  surface  to  bo  taken  by  a sudden  plunge 

• aen  in  a moment  their  wings  are  closed,  and  they  descend,  to  use  Wilson’s  words’  I 
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“ like  a perpendicular  torrent,  plunging  into  tho  Bea  ■with  a loud  rushing  sound,  and" 
with  tho  certainty  of  a rifle.”  The  bird  rises  again  almost  immediately  from  tho 
water  with  tho  fish  in  his  talons,  shakes  himself,  as  a dog  would  do,  to  get  rid  of  the 
moisture  that  hangs  about  his  feathers,  and  then  directs  his  course  towards  the  shore. 
When  tho  wind  blows  from  tho  direction  in  which  the  Fish  Hawk’s  nest  lies,  the 
tackings  adopted  by  tho  loaded  bird  to  avoid  flying  directly  in  the  wind’s  eye  are 
described  as  very  ingenious.  This  will  not  be  wondered  at  when  we  consider  that  the 
fish  which  this  small  Eagle  sometimes  bears  to  the  shore  are  considerably  heavier  than 
himself. 

The  foot  of  tho  Osprey  (Fig.  305)  is  beautifully  adapted  for  the  capture  of  ita 

slippery  prey.  The  tarsus 
is  very  stout,  and  the 
toes  strong  and  armed 
with  long,  acute  claws; 
the  upper  part  of  the  toes, 
as  in  all  the  other  Eagles, 
is  covered  by  a few  scu- 
tella,  especially  towards 
the  apex;  but  tbe  scales 
of  the  sides,  and  those 
covering  the  pads  beneath 
the  toes,  are  all  furnished 
with  small  central  points, 
many  of  which  are  so 
long  as  to  merit  the  name 
of  spines,  and  would  of 
course  be  of  the  greatest 
service  in  enabling  the 
bird  to  take  a firm  hold 
of  the  smooth  body  of  a 
fish.  The  outer  toe,  also 
is  capable  of  being  turned 
back  so  as  to  form  at  least 
a right  angle  with  the 
middle  toe,  and  thus  the 
prey  can  scarcely  fail  of 
being  firmly  grasped. 

It  builds  a large  nest, 
generally  in  a high  tree, 
but  sometimes  at  no  great 
height  from  the  ground; 

Fig.  305.  Foot  of  the  Osprey  [Pandion  Haliaetus).  ^ Mr  Audubon  states 

that  he  twice  saw  the  nest  of  this  bird  on  the  ground  itself.  The  eggs  are  three  or 
four  in  number,  and  during  the  process  of  incubation  the  female,  although  she 
occasionally  takes  a short  flight,  is  regularly  supplied  with  food  by  the  male. 

Two  other  species  of  Ospreys  are  found  in  the  East  Indies,  and  a third  in  Aus- 
tralia ; but  they  appear  to  be  very  similar  to  the  common  species  in  their  habits. 

The  Haliastur  Indus , or  Pondicherry  Eagle,  called  the  Brahming  Kite  by  the 
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[ 1 ^uro^’an  residents  in  India,  feeds  to  a certain  extent  on  fishes,  which  it  snatches 
from  he  surface  of  the  water;  but  it  also  preys  upon  small  birds  and  other  animals, 
including  crabs  and  insects,  and  will  not  refuse  carrion.  It  is  regarded  by  the  Hindoo 
as  sacred  to  Vishnu.  J 

i.  . Amon°sfc  the  South  Anierican  Eagles  wo  may  notice  the  Harpy  Eagle  ( Earpyia 
^ r°nr  IargC3t  birdS  ia  th0  erouP-  It  measures  about  ttoe 

iect  and  a half  in  length,  and  its  bill  and  claws  are  very  large  and  robust,  giving  it  a 
most  formidable  appearance,  which  is  considerably  enhanced  by  the  singular  crest 
which  ornaments  the  back  of  the  head.  Its  aspect,  however,  is  by  no  meSs  so  im 
posing  as  that  of  the  Golden  Eagle.  This  bird  is  found  in  the  warm  regions  of  the 
•ntenor  of  South  America.  Several  other  species  of  Eagles,  belonging  to  the  genus 

°n  that  C0Dtiuent-  Africa  and  A^ralia  likewise  possess 
tevcral  species  of  this  sub-family.  ^ 33 

'Ihe  Buzzards,  lorming  the  subfamily  of  the  J?w leonine,  like  the  Eagles  have  the 
T?  portion  of  the  ridge  of  the  upper  mandible  nearly  straight  as  far  as  the  extremity 
of  the  cere  which  covers  more  of  the  bill  than  in  the  Eagles.  The  bill  is  broader  at 
he  base  than  in  the  other  Hawks,  and  compressed  towards  the  tip,  with  the  sides 
i.  loping  and  but  slightly  convex,  and  the  lateral  margins  distinctly  festooned.  The 
• vmgs  are  long,  broad,  and  rounded,  with  the  third  and  fourth  quills  usually  the 

^ are  Sh°rt  and  robust>  with  thc  tarsi  sometimes  naked,  and  scutel- 

bated  both  m front  and  behind,  sometimes  feathered  in  front  half-way  and  sometimes 
ompletely  clothed  with  feathers  to  the  base  of  the  toes.  The  latter  are  rather  short 
and  by  no  means  so  robust  as  those  of  the  Eagles.  ’ 

The  Buzzards  greatly  resemble  the  Eagles” in  their  general  form,  but  some  of  them 


5 to  present  affinities  to  the  Hawks  and  Kites  both  in  structure  and  habits  Thev  are 
neraUy  regarded  as  the  least  active  of  the  Hawk  family,  but  proceed  with  consider- 
le  rapidity  when  progressing  in  a direct  course;  and  often,  like  the  Eagles  ascend 
a great  height  in  the  air,  and  then  sail  in  circles  with  extended  wings.  ’ When 

— 2s 
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searching  for  prey,  the  Buzzards,  like  tho  ordinary  Bhort-winged  Hawks,  fly  along  at 
hut  a small  elevation  ; their  food  consists  principally  of  small  birds  and  quadrupeds, 
upon  which  they  pounce  on  the  ground,  rarely  pursuing  birds  on  the  wing.  They 
also  feed  upon  reptiles,  insects,  and  worms. 

These  birds  occur  in  all  parts  of  the  world,  but  they  are  most  abundant  in  the 
Western  Hemisphere,  especially  in  South  America.  Three  species  are  known  to  occur 
in  Europe,  including  the  Bee  Hawk  or  Honey  Buzzard  ( Pcrnis  apivorus) , which  is 
placed  by  some  authors  amongst  the  Kites.  All  these  species  are  found  in  Britain. 

The  most  abundant  is  the  Common  Buzzard  ( Buteo  vulgaris,  Fig.  306),  a bird  about 
twenty  inches  in  length,  which  is  very  generally  distributed  in  all  parts  of  the 
kingdom,  and  is  a permanent  resident  with  us.  Its  food  consists  mostly  of  small 
birds,  mice,  shrews,  moles,  small  reptiles,  insects,  and  worms ; but  it  also  occasionally 
attacks  Partridges  and  Grouse.  In  some  places  it  is  known  as  the  Kite  or  Glead,  but 
is  quite  distinct  from  the  True  Kite.  According  to  the  nature  of  the  country  in  which 
it  dwells,  it  builds  its  nest  either  in  trees  or  on  the  ledges  of  rocks ; the  materials 
employed  in  both  cases  are  the  same, — namely,  sticks,  twigs,  and  heath,  with  a lining 
of  wool  and  grass.  The  eggs  are  three  or  four  in  number. 

The  Buzzard  is  generally  considered  to  be  an  indolent  and  not  very  courageous  I 
bird,  and  its  character  certainly  does  not  present  any  points  of  great  interest.  It  is,  j 
however,  noted  for  its  attention  to  its  young ; and  in  default  of  the  proper  objects  of 
their  maternal  solicitude,  Buzzards  in  captivity  have  repeatedly  hatched  and  brought 
up  the  young  of  other  birds.  An  instance  of  this  is  related  in  the  following  words  by 
Mr.  Yarrell: — “A  few  years  back,”  he  writes  in  1845,  “a  female  Buzzard,  kept  in 
the  garden  of  the  Chequers  Inn,  at  TJxbridge,  showed  an  inclination  to  sit  by  collecting 
and  bending  all  the  loose  sticks  she  could  obtain  possession  of.  Her  owner,  noticing 
her  actions,  supplied  her  with  materials  ; she  completed  her  nest,  and  sat  on  two  hen’s 
eggs,  which  she  hatched,  and  afterwards  reared  the  young.  Since  then  she  has 

hatched  and  brought  up  a brood  of  chickens  every  year One  summer,  in  order 

to  save  her  the  fatigue  of  sitting,  some  young  chickens,  just  hatched,  were  put  down  to 

her ; but  she  destroyed  the  whole "When  flesh  was  given  to  her,  she  was  very 

assiduous  in  tearing  and  offering  it  as  food  to  her  nurslings,  and  appeared  uneasy  if, 
after  taking  small  portions  from  her,  they  turned  away  to  pick  up  grain.” 

The  second  British  species,  the  Hough-legged  Buzzard  (B.  lagopus),  which  is  dis- 
tinguished from  the  former  by  its  feathered  tarsi,  is  by  no  means  so  well  known  here 
as  the  common  Buzzard ; and,  indeed,  it  is  only  to  be  regarded  as  a winter  visitor 
from  the  north.  It  is,  however,  generally  distributed  over  the  continent  of  Europe, 
has  been  found  in  Africa  as  far  south  as  the  Cape  of  Good  Hope,  and  also  occurs  in 
many  parts  of  the  United  States.  It  is  a rather  larger  bird  than  the  common  Buzzard, 
which,  however,  it  closely  resembles  in  its  habits  and  food,  although  it  appears  to 
prey  upon  animals  of  rather  larger  size,  such  as  rabbits  and  wild  ducks.  It  breeds  in 
the  northern  regions,  and  migrates  southwards  for  the  winter.  Its  nest  is  said  to  be 
built  in  high  trees. 

The  Honey  Buzzard  ( Pernis  apivorus,  Fig.  307),  appears  to  be  a rare  bird  in  most- 
parts  of  Europe,  and  in  this  country  it  is  only  a summer  visitor.  It  is  a rather  larger 
bird  than  either  of  the  preceding,  but  is  said  to  live  to  a great  extent  upon  wasps 
and  their  larvae,  which  have  indeed  been  found  in  its  stomach,  and  in  search  of  which 
it  is  sometimes  seen  digging.  Its  general  habits,  however,  are  little  known ; but  it 
appears  to  feed  only  upon  the  smaller  animals,  and  especially  upon  insects  and  cater- 
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Fig.  307.— Head  of  the  Iloney  Buzzard  ( Pernis  apivorus). 

^SL^Thel^'fA  "'hi.Ch/he  ?"7P0“  H<mey  Buzzard  is  said  to  have  a 
.p  eouection.  . The  nests  of  these  birds  are  built  in  tall  trees. 

*et™Sltr  fr°m  ***  EagIcs  and  Buzzards  to  the  Vultures  is  effected  by  the 
n<C\  01  Caracaras>  which  possess  the  carrion-feeding  habits  of  the  latter  with 

of the famiIy Thcse 

the  Port, on  straight,  the  tip  but  moderately  hooked,  and 

■ donated  ”,TT  i-  a “PP“  m“d,blo  festooned.  The  wings  are 

;,p°S  ’ 7 h h!  hlfd’  f°Urth’  aDd  fifth  the  longest;  the  tarsi  are  Ion- 

■’  roTd 2d°ttZ°rl  l 7 SU,'faC°  °f  th°  Crop'  and  “ft“  of  part  of  the 

only  with  a woolly  down,  giving  ,1  bird  an 

in  ttefdSriburtofth”  °f  I?®  STnl‘e0ttre'  th°  bWs  °f  this  "=  more  limited 

K i™7„Cf0^b  f S°"th  Ar,riCa’  Mly  a 6^le  ■»—  000^4  also  in 
i f the  Southern  Ocean.  St  a°°lh,!r  “S  r“ge  “‘°  tho  isllmd3 

The  habits  of  the  species  have  been  admirably  detailed  by  Mr  Darwin  The 
•ommoneat  species,  which  appears  to  he  found  in  all  part,  of  Luth  America  is  fte 

*SrfU^r*’T  1 “CC°f  °S  *°  Mr-  Dln™’  “ CaM  48  CarramUm  the 

4enta  the  ‘o  yhh  f 7 ° T “ 6peCi8S  °hi™»9o),  it  constantly 

'Aeh  mi  oftl  1 r of  slaughter-houses,  and,  when  tho  vultures  have  taken 

: “ “ d “ Wh  “h  “y,  aD1“d  d!°“  °n  ‘hc  pWiM'  ftcse  tw0  Ho*  follow 
- iem,_  and  pick  the  bones  clean.  Of  the  carrion-eating  habits  of  these  birds  Mr 

^and  5.  .T  °°C  T C°nTC0  himSe'f  “ ty  °Ut  “ ~ »f  thetontato 

a bi“kd  *y“g  d°'?.  s eep;  Wb'“  ho  awakes,  he  will  sec,  on  each  sur  round, 
ghfflockyone  of  these  birds  patiently  watching  him  with  an  evil  eye.”  Besides 

’ WCT2r’  the  Caracaras  fccd  011  ™>nns,  mollusca,  insects,  and  frogs-in  fact 


644  the  caracaras — the  vultures. 

j on  almost  anything  that  serves  as  food  to  the  smaller  Hawks,  whilst  occasionally  five 
; or  six  Carranchas  will  unite  in  chasing  the  Herons,  or  other  large  birds,  and  they  are  ) 
charged  with  destroying  new-born  lambs.  They  are  inactive  birds,  especially  when  j 
j full-fed,  and  their  flight  is  slow  and  heavy.  On  the  ground  they  run,  some  of  them 
! pretty  quickly.  Their  cry  is  usually  harsh  and  guttural,  and,  whilst  uttering  it,  they 
i gradually  throw  the  head  backwards,  with  the  hill  wide  open,  until  at  last  the  crown 
of  the  head  almost  touches  the  lower  part  of  the  back.  The  Carrancha,  and  probably 
the  other  species,  builds  a large  rude  nest,  cither  in  a low  cliff  or  in  a bush  or  tree. 

The  Chimango  ( Milvago  chimango),  already  mentioned,  is  said  by  Mr.  Darwin  to 
be  “ generally  the  last  bird  that  leaves  the  skeleton  and  he  adds,  that  it  “ may  often 
be  seen  within  the  ribs  of  a cow  or  horse,  like  a bird  in  a cage.” 

All  these  birds  appear  to  be  exceedingly  tamo  and  impudent  when  in  search  of 
food  ; hut  one  species,  the  Milvago  Australis , which  inhabits  the  Falkland  Islands  in 
great  abundance,  exhibits  a greater  degree  of  boldness  than  any  of  the  others.  When 
the  “Adventure”  was  at  the  Falklands  in  the  winter,  these  birds  would  attempt  to 
seize  the  geese  which  they  had  shot,  and  carry  them  off  before  their  eyes ; and  on  one 
occasion  they  dashed  down  upon  a dog  that  was  lying  asleep  close  by  one  of  the  party. 
They  would  fly  on  board  the  ship  in  search  of  plunder,  and,  as  they  possessed  all  the 
thieving  propensities  of  the  Corvine  birds,  they  turned  out  exceedingly  disagreeable 
neighbours.  Thus  they  carried  off  a large  black  glazed  hat  for  nearly  a mile,  and  a 
pair  of  the  heavy  balls  used  in  catching  cattle  were  served  in  the  same  manner,  whilst 
a small  compass,  in  a red  morocco  case,  appears  to  have  had  such  attractions  for  them, 
that  they  conveyed  it  away  beyond  all  hope  of  recovery.  The  flesh  of  these  birds, 
when  cooked,  is  said  to  be  white  and  good. 

From  these  South  American  carrion-eaters  to  theYulturcs,  forming  the  family  Yullu- 
ridcc , is  an  easy  step.  In  these  the  bill  is  rather  elongated,  sometimes  strong,  sometimes 
slender,  but  always  straight  in  its  basal  portion,  and  rather  suddenly  hooked  at  the  tip 

(Fig.  308).  The  eyes,  as  in 
the  preceding  family,  are 
placed  on  the  sides  of  the 
head,  but  they  are  not 
overshadowed  by  the 
strong  bony  ridge,  which 
gives  those  organs  their 
peculiarly  sunken  appear-  I 
ance  in  the  Falconidae. 
The  wings  are  long  and 
pointed  ; the  tarsi  short, 
stout,  and  covered  with 
reticulated  scales ; and  the 
toes  are  of  moderate  size,, 
the  hinder  one  short  and 
rather  elevated,  and  all 
armed  with  strong  but 

blunt  claws.  In  the  more  typical  forms  of  these  birds,  the  head,  and  frequently  the  neck 
also,  are  quite  bare  of  feathers,  or  clothed  only  with  a sort  of  woolly  down, — a character 
which  renders  the  bird  almost  as  disgusting  to  the  eye,  as  their  habits  to  the  imagi- 
nation. This,  however,  is  a feeling  which  certainly  ought  not  to  be  indulged,  as  some 


Fig.  308. — Head  of  tho  Egyptian  Vulture  {Neophron perenopt crus). 
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of  the  ugliest  of  these  birds  are  of  the  greatest  importance  to  the  natives  of  the 
countries  which  they  inhabit,  by  quickly  removing  decomposing  animal  matters  and 
filth  of  all  kinds,  which,  in  those  warm  climates,  would  soon  become  offensive,  if  not 
pernicious. 

Of  the  two  groups  into  which  we  divido  the  Vultures,  that  which  approaches  most 
closely  to  the  Eagles  is  the  sub-family  of  tho  Gypaetince , or  Bearded  Vultures,  in 
which  the  head  and  neck  arc  entirely  clothed  with  feathers,  and  tho  cere  of  tho  upper 
mandible  is  hidden  by  projecting  bristles.  This  group  only  includes  a single  species 


I 


Fig.  300.  —Bearded  Vulture  {Gypuetus  i arbalus). 

the  Griffon,  or  Bearded  Vulture  ( Gypaetus  barbalus,  Fig.  309),— the  largest  of  European 
birds.  This  large  and  powerful  species  measures  about  four  feet  and  a half  in  length, 
and  its  wings  extend  to  the  enormous  width  of  nine  or  ten  feet.  The  colour  of  the 
upper  parts  in  old  birds  is  grayish  or  blackish  brown,  with  the  tips  of  the  shafts  white  ; 
the  lower  parts  are  orange  yellow,  and  the  head  and  neck  whitish.  It  is  found,  but 
not  abundantly,  in  various  parts  of  Europe,  Asia,  and  Africa,  apparently  principally 
to  the  north  of  the  line.  In  Europe  it  occurs  as  far  north  as  Germany. 

Its  habitation  is  always  amongst  high  mountains,  and  it  builds  its  nest  in  the  most 
inaccessible  situations,  so  that  its  construction  is  still  unknown.  In  its  bold  and 
predatory  habits  it  resembles  the  Eagles,  and,  unlike  the  filthy  birds  which  form  the 
greater  part  of  the  family,  it  will  refuse  putrescent  flesh,  unless  most  sharply  pressed 
by  hunger.  Its  food  consists  of  birds  and  young  Mammalia.  In  Europe  it  destroys 
lambs,  kids,  and  young  chamois ; indeed,  its  German-Swiss  name  of  Liimmergcycr 
refers  to  its  partiality  for  lambs.  It  is  also  recorded  to  have  occasionally  carried  off 
children.  Several  instances  of  this  kind  are  said  to  have  occurred  in  Switzerland; 

: and  Bishop  Heber  heard  that  the  same  thing  had  taken  place  in  India.  Large  animals 
the  Bearded  Vulture  is  said  to  pursue  until  he  drives  them  over  some  precipice,  when 
he  can  descend  and  feed  upon  them  at  his  leisure. 

The  second  sub-family  includes  the  true  Vultures,  or  VuUuritue,  distinguished  by 
having  the  head,  and  usually  more  or  less  of  the  neck,  either  naked  or  covered  with 
down.  These  birds  are  of  moderate  or  large  size  ; they  occur  in  both  hemispheres, 
but  are  principally  confined  to  the  warmer  climates,  only  two  or  three  species  extending 
into  the  temperate  regions.  Their  habits  are  disgusting  in  the  extreme  to  our  ideas,  I 
as  they  appear  to  have  an  especial  predilection  for  carrion,  by  the  removal  of  which, 
and  other  nuisances,  they  certainly  confer  the  greatest  benefits  on  the  inhabitants  of 
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hot  climates,  by  whom  they  aro  generally  regarded  with  favour.  When  attracted  by 
tlio  carcase  of  some  large  animal,  the  Vultures  often  flock  together,  often  from  con- 
siderable distances.  The  mode  in  which  they  acquire  their  knowledge  of  the  presence 
of  their  favourite  food,  appears  to  be  still  rather  doubtful ; some  naturalists  maintaining 
that  they  are  guided  by  the  sense  of  smell,  whilst  others  insist  that  it  is  to  sight  alone 
that  they  are  indebted  for  their  information.  Some  years  ago  this  was  the  subject  of 
acrimonious  disputes  amongst  some  ornithologists ; but  the  most  generally  received 
opinion  at  present  is,  that  the  Vultures  discover  their  prey  by  sight.  Some  of  them  also  ; 
prey  upon  living  animals,  in  the  same  manner  as  the  other  Raptorial  birds. 

They  fly  pretty  well,  often  soaring  to  a great  height,  and  sailing  in  large  circles. 
Their  nests  are  made  on  the  ground  or  amongst  rocks,  and  sometimes  also  in  trees ; 
they  appear  to  be  even  ruder  than  those  of  the  Falconidoe.  Their  eggs  are  usually 
from  two  to  four  in  number. 

Of  the  species  belonging  to  the  Old  World,  three  are  commonly  found  in  the  South 
of  Europe.  These  are  the  Vultur  monachus , or  Arabian  Vulture ; the  Gyps  fulvus,  or 

Tawny  Vulture  (Fig.  310) ; and  the  Neophron 
perenopterus,  or  Egyptian  Vulture  (Fig.  308), 
frequently  called  Pharaoh’s  Chicken.  These 
birds  occasionally  visit  central  Europe,  and 
specimens  of  the  last  two  species  have  been 
killed  in  England. 

Amongst  the  American  species  we  may 
notice  the  famous  Condor  ( Sarcorhamphus  gry- 
phus),  about  which  so  many  wonderful  stories 
were  told  by  the  older  writers.  The  accounts 
given  of  its  size  and  powers  seemed  almost  to 
justify  the  descriptions  of  the  fabulous  Hoc  in  the 
tales  of  Arabian  voyagers.  It  is,  however,  only 
a little  larger  than  the  Bearded  Vulture  of 
Europe,  and  appears  to  he  inferior  to  that 
powerful  bird  in  the  extent  of  its  wings  and 
the  strength  of  its  talons.  In  its  habits  it  is 
intermediate  between  the  Bearded  Vulture  and 
the  ordinary  Vultures ; it  feeds  principally  on  the  dead  carcases  of  animals,  but  will 
occasionally  make  a combined  attack  even  upon  large  quadrupeds.  It  inhabits  the 
most  inaccessible  parts  of  the  Andes,  usually  at  a height  of  from  10,000  to  15,000  feet, 
where  it  breeds  and  brings  up  its  young,  laying  its  two  large  white  eggs  upon  the 
hare  rock.  In  its  flight  it  rises  to  immense  heights  in  the  air.  The  highest  flight 
observed  is  said  to  he  21,000  feet ; but  it  is  probable  that  the  bird  may  attain  a still 
greater  elevation.  It  usually  sails  in  majestic  circles,  with  the  wings  fully  expanded 
and  motionless  ; and  Mr.  Darwin  states  that  he  once  watched  some  for  half  an  hour 
without  perceiving  the  slightest  flapping  of  the  wings.  Changes  of  direction  appeared  j 
; to  be  produced  by  the  vigorous  action  of  the  head  and  tail. 

t Another  species  of  the  genus  Sarcorhamphus  (so  called  from  the  fleshy  wattles  about 
the  head  and  base  of  the  bill),  is  the  King  Vulture  ( S . papa),  which  is  not  uncommon 
in  Brazil  and  Guiana.  This  bird  is  remarkable  for  the  brilliant  colours  of  the  naked 
skin  of  the  head  and  neck,  and  also  for  the  apparent  respect  which  is  paid  to  him  by 
the  common  Brazilian  Vultures.  It  is  said  that  if  a King  Vulture  approaches  a carcase- 
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about  which  a number  of  the  common  species  have  already  collected,  the  latter  will 
meekly  give  way,  and  stand  looking  on  until  the  new-comer  has  gorged  himself.  It 
ia  from  this  that  he  derives  his  title  of  the  King  of  the  Vultures.  This  bird  is  said  to 
make  its  nest  in  hollow  trees. 

The  common  American  Vulture  is  the  Turkey  Vulture  ( Cathartes  aura),  or  Turkey 
Buzzard,  as  it  is  sometimes  called.  It  is  found  abundantly  in  almost  all  parts  of 
America,  but  more  especially  in  the  tropical  regions.  In  the  colder  parts  of  the  conti- 
nent it  is  migratory.  Two  or  three  other  nearly  allied  species  are  found  in  different 
parts  of  America. 

With  the  Vultures  we  conclude  the  series  of  birds,  and  now  proceed  to  the  last  and 
highest  class  of  the  Animal  Kingdom,  that  of  the  Mammalia,  which  includes  our  own 
species  amongst  its  members. 


Class  V. — Mammalia. 

General  Characters. — The  great  majority  of  the  animals  included  in  the  class 
of  Mammalia,  are  those  commonly  known  as  Quadrupeds,  that  is  to  say  animals  which 
have  four  feet  adopted  for  progression  on  a solid  surface.  We  cannot  however  say  that 
the  old  term  Quadruped  is  synonymous  with  Mammal,  as  it  is  just  as  applicable  to 
many  Reptiles  as  to  the  true  Mammalia,  whilst  some  important  members  of  tbe  latter 
class  cannot  be  denominated  Quadrupeds.  The  leading  character  upon  which  the 
. separation  of  this  class  from  the  rest  of  the  Vertebrata  is  founded,  consists  in  their 
truly  viviparous  reproduction,  and  the  peculiar  provision  for  the  sustenance  of  the 
young  for  some  time  after  their  birth,  to  which  we  shall  have  occasion  to  refer  here- 
after. 

The  form  of  the  body  in  the  Mammalia  varies  very  considerably,  but  we  can  always 
distinguish,  at  least  in  the  skeleton,  a division  of  the  animal  into  three  regions, — the 
head,  neck,  and  trunk.  In  by  far  the  greater  part  of  the  class,  these  three  divisions  are 
clearly  perceptible  in  the  living  subject,  and  it  is  only  in  the  fish -like  Cetacea  that  the 
neck  becomes  as  it  were,  amalgamated  with  the  trunk.  The  limbs  are  always  four  in 
number,  but  they  undergo  so  many  modifications  in  form,  that  we  must  leave  their 
consideration  until  we  come  to  treat  of  the  skeleton.  The  jaws  instead  of  being  covered, 
: as  in  the  birds,  with  a horny  bill,  are  concealed  by  fleshy  lips,  and  armed  with  bony 
• teeth.  The  clothing  of  the  body  also  is  different  from  that  of  any  of  the  other  verte- 
brated  animals ; it  consists  of  hair,  and  although  it  certainly  undergoes  considerable 
: modifications  in  different  members  of  the  group,  yet  few  are  entirely  destitute  of 
1 true  hairs. 

The  bones  of  tho  Mammalia  are  distinguished  from  those  of  birds  by  the  absence  of 
■ the  air  cells,  which  in  those  animals  give  to  tbe  skeleton  the  lightness  necessary  for 
*.  their  aerial  existence  ; most  of  the  bones  in  the  Mammalian  skeleton  are  solid,  and  the 
' e cavities  of  those  which  are  not  so,  are  filled  with  a peculiar  oily  matter,  called  marrow. 
Some  of  the  bones  of  the  head  are,  however,  usually  furnished  with  air  cells,  but  these 
do  not  communicate,  as  in  birds,  with  the  lungs,  but  receive  their  supplies  of  air  from 
' the  nose  and  ear.  These  air  cavities  are  known  as  sinuses,  and  those  of  the  frontal 
. I bone  acquire  a large  size  in  many  of  tho  Ruminant  quadrupeds  (such  as  the  Ox,  Sheep 
Ac.),  whilst  it  is  to  the  great  extent  of  the  air  cells  in  the  cranial  bones  that  the  Elephant 
is  indebted  for  the  large  size  of  his  head,  which  is  such  an  important  element  in  pro- 
1 during  the  striking  sagacity  of  his  appearance. 

The  general  structure  of  tho  skeleton  is  as  follows.  The  skull  is  of  variable  form, 
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but  the  bones  both  of  the  cranium  and  face  are  immovcably  connected  with  each  other, 
a character  which  does  not  occur  in  any  of  the  preceding  classes.  The  cavity  of  the 


'ocl- 


Fig.  311. — Skeleton  of  the  Camel,  vc,  cervical  vertebrae  ; vd,  dorsal  vertebrae  ; vl,  lumbar  verte- 
brae ; vs,  sacral  vertebrae  ; vq,  caudal  vertebrae  ; c,  ribs ; o,  scapula  ; h,  humerus  ; cu,  arm- 
bone;  cti,  carpus  ; me,  metacarpus ; ph,  phalanges ; fe,  femur;  ro,  patella ; ti,  tibia;  ta,  tarsus; 
mt,  metatarsus. 


cranium  is  also  larger  than  in  the  reptiles  and  birds.  The  base  of  the  skull  is  formed 
by  the  occipital  bone,  which  here  forms  a single  bone  perforated  by  the  great  foramen 

through  which  the  base  of  the  spinal- 
i f o n m cord  passes.  It  bears  close  to  this  aper- 

ture a pair  of  prominent  condyles 
(or  articulating  tubercles)  by  which 
the  skull  is  articulated  to  the  first 
vertebra  of  the  neck.  The  position 
l of  the  occipital  bone  in  relation  to 
the  mass  of  the  skull  varies  greatly, 
and  it  is  upon  this  that  the  direction 
of  the  head,  as  compared  with  that  of 
the  axis  of  the  body,  entirely  de- 
pends. Thus  in  man  the  occipital 
bone  occupies  the  lower  part  of  the 
skull,  so  that  the  condyles  are 
brought  nearly  under  its  centre; 
hence  the  head  is  kept  in  equilibrium,  and  its  direction  becomes  perpendicular  to  that 
of  the  axis  of  the  body.  As  we  recede  from  man,  however,  the  occipital  bone 
gradually  shifts  its  position  backwards  until  in  the  lower  Mammalia,  it  actually  forms 
the  posterior  portion  of  the  skull ; and,  in  proportion  as  it  approaches  this  position,  the 


nu  mo  c 

Fig.  312. — Skull  of  the  Horse ; oc,  occipital  bone  ; t, 
temporal;  /,  frontal;  n,  nasal;  in,  superior 
maxillary;  ini,  intermaxillary;  mi,  inferior 
maxillary ; o,  orbit ; i,  incisor  teeth ; c,  canines ; 
mo,  molars. 
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direction  of  the  head  becomes  nearer  and  nearer  to  that  of  the  general  axis.  In  front 
of  the  occipital  bone  the  floor  of  the  cranial  cavity  is  formed  by  the  sphenoid  bone, 
which  although  usually  free,  is  not  unfrequently  amalgamated  posteriorly  with  the 
occipital.  The  wings  of  the  sphenoid  bone  form  part  of  the  sides  of  the  cranium,  which 
however  are  formed  principally  by  the  temporal  bones,  which  in  adult  animals  form  a 
single  plate  on  each  side  of  the  head.  In  the  young  state  each  of  the  temporal  bones 
| 1S  composed  of  four  distinct  pieces,  which  are  usually  recognizable  in  the  adult ; these  are 
the  petrous  portion  of  the  temporal  bone  (os  petrosum)  which  forms  part  of  the  base  of  the 
1 6kuU'.  111(1  closes  the  labyrinth  of  the  ear  ; the  mastoid  process,  which  often  contains 
: cavities  connected  with  the  ear;  the  tympanic  bone,  surrounding  the  tympanum 
which  although  often  small,  is  frequently  developed  into  a large  bladder-like  protuber- 
liance  beneath  the  skull ; and  lastly  the  squamous  portion  of  the  temporal  bone,  which 
: forms  a larger  or  smaller  part  of  the  side  walls  of  the  skull.  From  the  temporal  bone, 
j '.immediately  in  front  of  the  ear,  arises  a process  which  runs  forward  to  meet  a similar 
process  of  the  malar  bone;  these  form  the  zygomatic  arch.  The  posterior  portion  of 
i -the  roof  of  the  skull  is  formed  by  the  two  parietal  bones,  and  the  anterior  portion  by  the 
r frontal  bones:  the  latter  however  in  some  Mammalia,  as  for  instance  in  man,  unite  to 
r‘,°rm  a single  plate.  The  horns  of  the  Ruminants  are  supported  upon  processes  of  the 
frontal  bones.  In  front  of  the  cranial  cavity,  is  the  ethmoid  bone,  through  which  the 
olfactory  nerves  pass,  and  which  also  sometimes  assists  in  the  formation  of  the  inner 
[wvalls  of  the  orbits. 

The  facial  bones,  consist  of  a pair  of  nasal  bones  which  cover  the  cavity  of  the  nose 
t :nd  are  usually  of  considerable  size  ; a pair  of  maxillary  bones  forming  the  sides  of  the 
..  ipper  jaw  ; a pair  of  intermaxillary  bones,  placed  immediately  below  the  nose  and  bear- 
:ng  the  incisor  teeth,  which  however  are  sometimes,  as  in  man,  amalgamated  with  the 
roaxillanes  ; and  a pair  of  malar  bones  which  form  the  outer  and  inferior  margin  of  the 
■rbits,  and  give  rise  to  the  process  which  completes  the  zygomatic  arch.  The  orbits 
lire  completed  by  the  lacrymal  bones. 

The  roof  of  the  mouth  is  composed  of  the  horizontal  process  of  the  maxillary  and 
intermaxillary  bones,  and  behind  these  the  true  palatine  bones.  The  pterygoid  bones 
duch  in  the  birds  are  quitedistinct  are  in  the  Mammalia  amalgamated  with  the  sphenoid- 
esides  these  the  nose  includes  the  vomer  and  a pair  of  turbinated  bones.  ’ 

The  lower  jaw  never  consists  of  more  than  two  pieces,  thus  forming  a striking 
ontrast  to  the  Reptiles,  m which  each  half  of  this  organ  is  always  of  a compound 
- lture.  When  the  two  halves  of  the  lower  jaw  form  separate  bones,  they  are  united 
tt  front  by  cartilage,  but  in  the  majority  of  the  Mammalia  they  are  firmly  attatched 
®ac  1 °tber  Cltber  V a suture,  or  by  the  complete  amalgamation  of  the  two  halves 
I.hich  then  form  a single  piece.  The  lower  jaw  is  articulated  to  the  temporal  bone 
ose  to  the  base  of  the  zygomatic  process.  At  this  point  we  find  a more  or  less  distinct 
t vity  for  the  reception  of  the  convex  articulating  surface  of  the  lower  jaw,  and  both 
[ ®8f  8urfaccs  vaiT  greatly  in  size  and  form  according  to  the  particular  motion  required 
[ ' ^ lo  wer  Jaw’  Thus> t0  take  tw0  extreme  instances,  in  the  carnivorous  cats  in  which 

; “^7  0f,  th.e  iS  up  1111(1  down>  the  condyle  is  *»g»tfld,  somewhat 

lindncal  and  placed  transversly  upon  the  jaw  ; it  fits  accurately  into  a corresponding 

^nsverse  groove  at  the  base  of  the  zygomatic  process,  thus  forming  a complete  hinge 
t “ ; Ja„  hcrblV0/0113  ruminants  on  the  contrary,  in  which  the  jaw  requires  a sort  of 

tatory  motion  in  order  to  the  proper  comminution  of  the  food,  the  condyle  is  small  ana 
■ unded  and  the  surface  to  which  it  articulates  is  but  slightly  impressed!  The  portion 
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of  the  jaw  upon  which  the  condyle  is  situated  is  more  or  less  turned  upwards,  forming 
what  is  called  the  ascending  ramus  of  the  jaw,  and  this  is  usually  continued  above  the 
condylo  in  the  form  of  a flat  process,  which  passes  within  the  zygomatic  arch,  and 
gives  attachment  to  a portion  of  the  muscles  of  the  jaw.  This  structure  of  the  lower 
jaw  is  peculiar  to  the  Mammalia. 

The  teeth  with  which  the  jaws  are  armed  exhibit  a great  variety  not  only  in  their 
arrangement  but  also  in  their  structure.  They  are  all,  however  sunk  into  sockets  of  the 
jaw,  an  arrangement  which  only  occurs  in  the  crocodiles  amongst  the  Reptiles.  The  I 
most  common  form  is  that  which  occurs  in  the  human  subject,  in  which  the  teeth 
exhibit  a distinct  crown,  or  protruded  portion,  covered  with  a layer  of  very  hard  enamel,  I 
whilst  the  root,  or  portion  immersed  in  the  socket,  is  destitute  of  this  coating.  The  ! 
outer  coating  of  enamel  in  these  teeth  is  often  curiously  folded,  so  as  to  give  an  iregular  j 
outline  to  the  internal  ivory ; this  becomes  perceptible  in  a section  of  the  tooth,  or 
when  the  upper  surface  is  worn  away  by  use.  In  some  cases  also,  besides  the  external  ! 
coating  of  enamel,  small  dots  or  rings  of  that  substance  are  to  be  seen  scattered  in  the  ! 
ivory.  In  many  herbivorous  quadrupeds  wc  meet  with  another  form  of  teeth,  peculiarly  I 
adapted  to  the  grinding  of  their  food.  This  process  requires  an  irregular  surface,  and 
accordingly  the  teeth  are  composed  of  intermixed  layers  of  enamel,  dentine  (or  ivory)  and  : 
a third  substance,  called  the  cementum  or  crusta  petrosa.  The  latter  is  softer  than  either 
of  the  others,  so  that  substances  of  three  different  degrees  of  hardness  are  always  ' 

| exposed  at  the  surface  of  the  tooth,  and  as  these  necessarily  wear  away  unequally,  the 
requisite  roughness  is  preserved  by  the  mere  act  of  mastication. 

The  teeth  are  divided  into  three  groups  in  accordance  with  their  position  and  con 
sequent  functions.  The  first  of  these  are  the  incisors,  or  cutting  teeth,  which  occupy 
the  intermaxillary  bones  in  the  upper  jaw,  and  the  corresponding  portion  of  the  lower 
jaw.  These  vary  considerably  in  their  form,  but  are  usually  of  a flattened  shape,  with 
a transverse  cutting  edge,  and  they  are  employed  in  biting  off  those  portions  of  the  food 
which  are  afterwards  to  be  comminuted  by  the  teeth  appointed  for  that  purpose.  These  I 
teeth  are  sometimes  absent  in  one  or  both  jaws;  when  present  their  number  varies 
from  two  to  ten.  In  the  Rodentia  they  are  of  very  peculiar  construction,  which  will  ! 
be  described  when  we  treat  of  that  order,  and  in  some  other  Mammalia  they  attain 
an  enormous  development,  as  in  the  Elephant,  the  Hippopotamus,  and  the  Narwhal. 

On  each  side  cf  the  incisors,  but  frequently  separated  from  them  by  a considerable  1 
interval  we  find  a single  tooth  in  each  jaw,  which  is  usually  of  a more  or  less  conical  j 
figure.  These  teeth  are  called  the  canines  from  their  great  prominence  in  the  Dog,  a 
j character  possessed  also  by  all  carnivorous  animals,  to  which  these  teeth  are  of  great 
use  in  biting  and  tearing  their  prey.  The  canines  are  entirely  deficient  in  the  Rodentia 
and  in  nearly  all  the  Ruminants ; they  are  small  in  most  herbivorous  animals,  but 
attain  a large  size  in  the  Hippopotamus,  and  in  the  upper  jaw  of  the  Walrus. 

The  third  group  of  teeth  consists  of  the  molars  or  grinding-teeth,  situated  in  the  , 
sides  of  the  jaws,  and  extending  to  the  back  of  the  mouth;  they  serve  for  the  com-  1 
minution  of  the  food,  and  undergo  many  modifications  according  to  the  nature  \ 
of  the  nourishment  usually  consumed  by  the  animal.  Thus  in  the  carnivorous 
Mammalia  these  teeth  have  strongly  compressed  crowns,  furnished  with  a sharp  cut-  j 
ting  edge,  and  the  teeth  of  the  two  jaws  come  together  like  the  blades  of  a pair  of 
scissors,  an  arrangement  admirably  adapted  for  the  division  of  flesh ; in  the  insect- 
eating species,  the  molars  present  a double  row  of  sharp  points,  with  deep  cavities 
between  them,  a structure  which  enables  these  creatures  to  crush  the  hard  bodies  of 
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beetles  with  facility  ; those  species  which  feed  upon  a mixed  diet  of  flesh  and  vegtables, 
hare  the  molars  furnished  with  crowns  of  a quadrangular  form,  the  surface  of  which  is 
formed  by  several  small  tubercles,  whilst  the  truly  herbivorous  Mammalia  have  the 
harder  and  softer  parts  of  the  teeth  more  or  less  intermixed,  so  that  as  the  crown  of  the 
teeth  wears  away  an  efficient  grinding  surfaco  is  always  preserved.  The  molars 
are  always  inserted  in  the  jaw  by  two  or  more  roots,  and  as  this  structure  is  peculiar 
to  the  Mammalia,  it  furnishes  the  Geologist  with  an  important  character  in  the  determi- 
nation of  Mammalian  remains ; but  in  many  of  these  animals  the  most  anterior  of  these 
- teeth  exhibit  a different  structure  from  the  posterior  ones,  and  are  distinguished  as  false 
molars  or  prcemolars  ; these  are  intermediate  in  form  between  the  true  molars  and  the 
canines,  and  sometimes  like  the  latter  have  only  a single  root.  The  molars  are  pre- 
sent in  all  the  Mammalia,  with  but  very  few  exceptions  (the  Monotremata , a few  Eden- 
tata and  the  true  Whale). 

The  vertebral  column  of  the  Mammalia  is  distinctly  divisible  into  five  regions,  the 
vertebne  composing  which  are  distinguished  as  the  cervical,  dorsal , lumbar,  sacral,  and 
•caudal  vertebrae.  The  only  exceptions  to  this  universal  rule  are  afforded  by  the 
i Cetacea,  in  which,  as  the  hinder  extremities  are  not  developed,  the  sacrum  does  not 
-.exist,  and  the  lumbar  vertebra)  pass  at  once  into  the  caudal.  In  some  Mammalia — as, 

{ for  instance,  in  our  own  species — the  caudal  vertebrae  are  reduced  to  a very  rudimen- 
tary state,  but  their  existence  is  still  recognizable. 

Of  these  five  regions,  the  only  one  in  which  the  number  of  vertebrae  is  constant  is 
: hat  forming  the  neck ; the  cervical  vertebrae  are  invariably  seven  in  number, — in  the 
1 ong  slender  neck  of  the  Giraffe,  as  in  the  short  thick  support  of  the  bulky  head  of  the 
iSlephant.  The  only  apparent  exception  to  this  rule  is  met  with  in  the  Sloths 
i n which  the  number  of  vertebrae  in  the  neck  is  eight  or  nine.  In  these  cases, 

1 mwever,  the  additional  vertebrae  really  belong  to  the  dorsal  series,  as  they  are  fur- 
c fished  with  rudimentary  ribs.  They  may,  therefore,  be  regarded  as  dorsal  vertebrae, 
rn  which  the  ribs  do  not  reach  the  sternum ; and  the  object  of  this  modification,  as 
:■ minted  out  by  Professor  Bell,  is  no  doubt  to  give  additional  mobility  to  the  neck. 

n the  Cetacea,  whose  short  necks  do  not  require  any  flexibility,  the  cervical  vertebrae 
fire  firmly  anchylosed  together,  forming  a single  bone. 

The  dorsal  vertebrae  are  distinguished  from  the  cervical  by  the  possession  of 
i: pinous  processes  for  the  attachment  of  ligaments,  which  are  of  very  large  size  in  the 
roecies  with  long  necks  or  heavy  heads ; they  also  exhibit  surfaces  for  the  articulation 
f ? the  ribs.  The  number  of  the  dorsal  vertebrae  and  ribs  is  very  variable,  some  species 
uaving  only  eleven,  whilst  others  have  as  many  as  twenty.  The  ribs  are  moveably 
r •ticulated  to  the  vertebrae,  and  at  the  opposite  extremity  they  are  usually  connected 
yy  a cartilage  with  the  sternum,  and  this  rarely  becomes  ossified  as  in  the  birds.  A 
r -eater  or  less  number  of  the  hinder  ribs  are  not  immediately  connected  with  the 
! emum,  but  their  extremities  are  attached  to  a ligament  which  runs  from  the  posterior 
xxtremity  of  the  sternum  to  the  last  rib.  These  are  called  false,  or  floating  ribs. 
f:his  arrangement  gives  great  mobility  to  the  bony  case  of  the  thoracic  cavity;  and 
. is  mainly  by  the  action  of  the  costal  muscles  in  raising  and  depressing  the  ribs, 
.at  the  size  of  that  cavity  is  altered  so  as  to  produce  the  alternate  inspiration  and 
r.'piration  of  air.  The  sternum  is  composed  of  several  bones  placed  one  behind  the 
her  in  the  centre  of  the  breast;  these  are  distinct  in  many  of  the  Mammalia,  but 
i others  they  are  amalgamated  into  a single  piece. 

The  lumbar  vertebra)  differ  from  the  dorsal  in  their  much  greater  strength  and  in 
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the  absence  of  ribs,  which  are  here  replaced  by  very  long  transverse  processes.  They 
are  also  variable  in  number.  The  sacrum  is  usually  formed  of  three  or  four  vertebrae 
it  is  wanting  in  the  Cetacea.  This  is  followed  by  the  caudal  vertebra,  which  vary  in 
number  according  to  the  length  of  the  tail,  and  consequently  to  a greater  extent  t.hqn 
those  of  any  other  region  of  the  body.  The  number  of  vertebra  which  enter  into  the 
composition  of  the  os  coccy g is,  the  representative  of  the  tail  in  the  human  body,  is  only 
four,  whilst  some  of  the  long-tailed  Mammalia  have  upwards  of  forty  vertebra  in  this  | 
part  of  the  body.  The  caudal  vertebra)  gradually  diminish  in  size  and  completeness  as 
they  approach  the  end  of  the  tail,  where  they  usually  consist  only  of  a simple  cylin- 
drieal  body,  without  any  traces  of  arches  or  processes. 

In  no  group  of  corresponding  extent  is  the  construction  of  the  limbs  so  various  as 
in  the  Mammalia  ; no  other  affords,  within  the  same  compass,  so  many  instances  of  the 
modification  of  the  same  type  to  suit  different  requirements.  Thus  we  have  the  swimming  ; 
paddle  of  the  Whale,  the  walking  feet  of  the  Horse  or  Ox,  the  formidable  paw  of  the  i 
Lion  or  Tiger,  the  wing  of  the  Bat,  and,  lastly,  the  wonderful  hand  of  Man,  all  formed  ! 
from  the  same  elements,  merely  modified  in  each  case  to  adapt  each  particular  animal  , 
for  the  sphere  of  life  in  which  it  was  intended  to  act.  It  will  be  unnecessary  to  dwell 
any  longer  in  this  place  upon  these  beautiful  adaptations,  as  we  shall  have  occasion  to  ; 
refer  to  these  and  many  others  when  treating  of  the  different  groups  into  which  the 
class  is  divided ; and  it  will  be  sufficient  for  our  present  purpose  to  give  the  reader  a 
general  idea  of  the  construction  of  the  limbs. 

The  anterior  limb  is  attached  to  the  trunk  by  a broad  shoulder-blade  or  scapula , j 
which  is  applied  to  the  surface  of  the  ribs,  and  is  usually  kept  in  its  position  by  a 
clavicle,  which  springs  from  the  anterior  extremity  of  the  sternum,  and  rests  with  its 
upper  extremity  against  a process  of  the  free  end  of  the  scapula.  The  clavicle  is  want- 
ing in  many  Mammalia.  In  the  Ornithorhynchus , the  two  clavicles  are  united  to  a cen- 
tral piece,  forming  a single  T-shaped  bone,  which  reminds  one  of  the  furcula  of  a bird, 
and  in  this  animal  also  the  coracoid  bone  is  fuliy  developed,  and  assists  in  the  forma- 
tion of  the  scapular  arch,  whilst  in  the  rest  of  the  class  it  is  reduced  to  a very  small  size,  j 
and  amalgamated  with  the  scapula.  The  humerus  is  articulated  to  the  lower  part  of  the 
scapula  by  a ball  and  socket  joint,  and  at  its  opposite  extremity  bears  a transverse  con-  : 
vex  articulating  surface  for  the  reception  of  the  bones  of  the  forearm  (; radius  and  ulna),  , 
with  which  it  forms  a sort  of  hinge-joint.  The  radius  and  ulna  are  distinct  and  move-  ! 
able  in  man  and  some  other  animals,  and  separate  in  the  middle  and  anchylosed  at  the  j 
extremities  in  others  ; whilst,  in  the  hoofed  animals  generally,  they  are  represented  by 
a single  cylindrical  bone.  They  are  followed  by  a variable  number  of  small  bones  (the 
carpal  bones),  forming  the  wrist  joint,  and  these  in  their  turn  give  attachment  to  the 
metacarpal  banes,  the  five  parallel  bones  which  constitute  the  palm  of  the  human  hand,.  ; 
but  which  in  the  other  members  of  the  class  are  gradually  reduced  until  in  most  of  the 
hoofed  quadrupeds  they  are  represented  like  the  radius  and  ulna,  by  a single  cylindrical  ! 
hone.  These  are  followed  by  the  phalanges,  or  bones  of  the  fingers,  each  of  which  is 
usually  composed  of  three  joints,  but  the  number  of  fingers  varies  from  five  to  one. 

The  structure  of  the  posterior  extremities  is  perhaps  rather  more  uniform  than  that 
of  the  anterior  pair.  Their  supporting  arch  is  the  pelvis , composed  of  three  bones  on 
each  side — the  ilium,  the  ischium,  and  the  os  pubis.  The  ilia  are  firmly  attached  to  the 
sacrum,  and  the  space  between  them,  at  the  lower  or  anterior  part  of  the  pelvis,  is  occu- 
pied by  the  two  ossa  pubis,  which  always  meet  and  frequently  unite  by  a suture.  The 
ischia  form  the  hinder  or  lower  part  of  each  side  of  the  pelvis  ; they  are  the  prominent 


THE  HUMAN  SKELETON, 


653 


Lumbar  Vertebr® 


Ilium 


Ilium 


Ulna 

Radius 


Carpus 

Metacarpus 


Phalanges 


Femur 


Patella 


Tibia 

Pibula 


Fig.  313. — Skeleton  of  Man. 


Lower  Jaw  - 
Cervical  Vertebr®  - 
Scapula  • 


i 

Humerus 


Parietal  bono 


Temporal  Bone 


Frontal  bone 

X 

\ 


Orbit . 


Clavicle 


I 


654 


THE  SKIN  IN  THE  JIAMMALIA 


tones  upon  which  wo  sit.  The  femur , or  thigh-hone,  the  first  moveable  bone  of  the  ! 
hind  limb,  is  attached  to  the  pelvis  by  a large  ball  and  socket  joint,  and  the  ball  at  the  I 
head  of  the  femur  is  always  set  at  a greater  or  less  angle  to  the  axis  of  the  bone.  This  ' 
is  especially  observable  in  the  human  skeleton  (Fig.  313).  The  tibia  and  fibula,  forming  > 
the  shank,  are  articulated  to  the  extremity  of  the  femur  by  a joint  resembling  that  at 
the  elbow  in  the  fore  limb,  but  turned  in  the  contrary  airection ; and  in  front  of 
the  joint  is  a small  bone  called  the  patella , or  knee-cap.  Below  these  are  the  tarsal 
bones,  corresponding  with  the  carpals  in  the  anterior  extremity,  and  these  are  followed  | 
in  like  manner  by  the  metatarsal  bones  and  phalanges.  The  tibia  and  fibula,  and  the 
metatarsal  bones  exhibit  the  same  variety  in  their  number  and  arrangement  as  the  ! 
radius  and  ulna,  and  the  metacarpal  bones  in  the  fore  limb  ; and  the  phalanges  in  both  ! 
pairs  of  extremities  are  liable  to  the  same  modifications.  The  general  structure  of  the  : 
skeleton,  and  the  modifications  to  which  it  is  subject,  will  be  readily  understood  by  a 
comparison  of  the  cut  of  the  human  skeleton  (Fig.  313)  with  that  of  the  camel  (Fig. 
311),  as  these  may  be  taken  to  represent  nearly  the  two  extremes  of  the  ordinary  Mam- 
malian skeleton. 

The  skin  in  the  Mammalia,  as  in  the  other  vertebrate  animals,  consists  of  a cutis, 
or  true  skin,  and  of  a horny  cuticle,  or  epidermis.  The  former  is  often  of  great  thickness, 
but  the  cuticle  is  a thin  layer  composed  of  homy  cells,  which  are  continually  renewed 
from  the  materials  forming  the  subjacent  layer,  commonly  known  as  the  rcte  mucosum, 
in  which  are  deposited  the  proper  colouring  matters  of  the  skin.  In  some  parts  of  the 
body,  however,  especially  where  delicate  organs  are  to  be  protected  from  pressure,  the 
cuticle  becomes  greatly  thickened ; instances  of  this  may  be  seen  in  the  callosities 
which  make  such  a disagreeable  figure  on  the  buttocks  of  many  monkeys,  and  the  balls 
of  the  feet  of  many  quadrupeds.  In  many  cases,  also,  the  cuticle  becomes  converted 
into  distinct  scales,  as,  for  example,  on  the  tails  of  rats  and  mice. 

The  ordinary  clothing  of  the  skin  consists  of  hairs,  which  are  small  homy  cylinders, 
produced  from  pulps  placed  at  the  bottom  of  small  capsules  in  the  skin.  These  capsules 
consist  of  small  indentations  of  the  cutis,  which  are  lined  with  cuticle,  and  the  pulps 
are  abundantly  supplied  with  vessels  which  bring  the  nourishment  required  for  the 
growth  of  the  hair.  The  interior  of  the  cylinder  is  usually  occupied  by  a coloured 
oily  matter,  and  its  external  surface,  although  frequently  smooth,  is  often  formed 
apparently  of  distinct  scales.  The  differences  of  thickness  and  texture  in  these  organs 
is  very  great,  so  much  so  that  different  names  are  given  to  the  leading  varieties,  even 
in  common  language — such  as  wool,  true  hairs,  and  bristles.  "What  is  called  fur, 
consists  of  the  two  former  kinds  of  hair — wool  and  true  hair — the  soft  woolly  hair 
forming  a warm  inner  coat,  whilst  the  longer  true  hairs,  upon  which  the  beauty  of  the 
fur  depends,  serve  to  protect  the  inner  layer  from  the  weather.  The  hair  in  some 
animals  continues  constantly  growing,  but  in  others  it  is  shed  from  time  to  time,  and 
replaced  by  a fresh  coat. 

Besides  the  ordinary  forms  of  hairs,  we  meet  with  many  dermal  appendages  in  the 
Mammalia,  which,  although  apparently  veiy  different,  are  really  of  the  same  nature. 
Amongst  these  are  the  quills  of  the  Porcupine,  and  the  prickles  of  the  Hedgehog, 
which,  notwithstanding  their  much  greater  thickness,  are  produced  in  the  same  way  as 
ordinary  hairs,  of  which,  in  fact,  they  appear  to  be  an  agglomeration.  A still  more 
remarkable  form  is  seen  in  the  scales  of  the  Manis,  which  are  found  to  be  composed  of 
parallel  horny  tubes  exactly  analogous  to  hairs.  Besides  these,  the  claws,  nails,  and 
hoofs  of  the  Mammalia,  the  horns  on  the  nose  of  the  Rhinoceros,  and  the  horns  of  the 
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hollow-horned  Ruminants  (such  as  the  ox  and  sheep)  are  all  composed  of  a substance, 
the  structure  of  which  shows  its  origin  to  bo  analogous  to  that  of  hair. 

Besides  the  capsules  of  the  hail's,  the  skin  in  the  Mammalia  contain  an  immense 
number  of  minute  glandular  organs,  some  of  which  are  instrumental  in  producing  the 
, constant  evaporation  of  moisture  from  the  skin,  which  wo  call  perspiration , whilst 
others,  known  as  sebaceous  follicles , secrote  a fatty  matter,  which  lubricates  the  skin 
and  keeps  it  soft  and  flexible.  Of  the  latter,  many  discharge  themselves  by  ducts  into 
the  capsules  at  the  base  of  the  hairs,  the  surface  of  which  is  thus  slightly  greased. 

■ Glands  of  a similar  nature,  but  larger  size,  inserted  in  the  skin  of  particular  parts  of 
many  animals,  produce  peculiar  secretions  of  an  odoriferous  nature,  and  it  is  to  this 
Jiat  some  species  are  indebted  for  the  disagreeable  smell  which  they  emit  when 

I .Jarmed. 

In  the  structure  of  the  digestive  organs  the  Mammalia  present  a tolerable  degree  of 
uniformity,  although  the  construction  of  tho  stomach  in  particular  groups  undergoes 
Home  remarkable  modifications,  which  will  be  described  hereafter.  In  nearly  all  the 
^members  of  this  class  the  mouth  is  surrounded  by  moveable  fleshy  lips  and  cheeks, 
-vhich,  in  some  cases,  are  capable  of  great  extension;  the  lips  then  form  delicate 
t tensile  organs,  and  the  cheeks  form  pouches,  in  which  food  may  be  conveniently 

II  towed  awa7-  The  tongue  presents  a good  deal  of  variety  in  its  form  and  degree  of 
nobility,  but  it  is  always  of  a fleshy  texture.  In  the  Whales,  it  is  immoveably  fixed 
o the  bottom  of  the  mouth ; but  in  most  of  the  Mammalia  it  is  free,  and  composed  of 

■he  same  muscles  as  in  the  human  subject ; in  some  cases  it  is  capable  of  considerable 
Extension,  and  is  sometimes  used  as  a prehensile  organ.  The  most  remarkable  form  is 
.:hat  presented  by  the  Ant-eater  and  Echidna , in  which,  by  a peculiar  arrangement  of 
the  muscles,  the  tongue  is  capable  of  being  protruded  to  a great  distance  from  the 
r touth,  in  search  of  the  insect  food  on  which  these  creatures  subsist.  The  surface  of 
lie  tongue  is  usually  covered  with  small  elevations  or  papillae,  which,  in  some  cami- 
• orous  quadrupeds,  give  place  to  recurved  horny  hooks  ; these  convert  the  tongue  into 
formidable  rasp,  which  is  employed  by  the  creatures  in  scraping  the  last  remnants  of 
esh  off  the  bones  of  their  prey. 

At  the  back  of  the  mouth  is  an  organ  which  is  peculiar  to  this  class  ; it  is  a sort  of 
eeshy  valve,  called  the  velum  palati,  the  office  of  which  is  to  protect  the  posterior 
lening  of  the  nose.  Beyond  this  is  the  pharynx,  into  which  not  only  the  mouth,  but 
so  the  nasal  cavities  and  the  trachea  open.  The  opening  of  the  latter  is  closed  bv  a 
£ irtilaginous  valve  (the  epiglottis),  which  prevents  the  passage  of  the  food  into  the 
r achea  during  deglutition.  From  the  pharynx  the  oesophagus  leads  straight  down  into 
>e  stomach,  passing  close  in  front  of  the  vertebral  column  in  the  form  of  a uniform 
uscular  tube.  The  stomach  presents  a considerable  variety  of  form ; it  is  usually  a 
'tuple  cavity,  but  in  some  species  it  is  divided  into  several  compartments  by  constric- 

■ jus  ; whilst  in  the  Ruminants,  it  becomes  a compound  organ,  consisting  of  four 
'•parate  stomachs,  the  construction  and  uses  of  which  will  be  described  in  treating  of 

at  order  of  animals.  The  remainder  of  the  intestinal  canal  consists  of  the  small  and 
erge  intestines.  The  former  commence  at  the  pyloric  extremity  of  the  stomach  and 
r esent  nothing  remarkable  in  their  structure.  They  are  shorter  in  the  camivorou 
an  in  the  herbivorous  species.  They  usually  enter  the  large  intestine  at  some  little 
^stance  from  its  commencement,  leaving  a blind  sac  of  greater  or  less  extent  above  the 
mt  of  junction  ; this  is  called  the  caecum,  and  in  man  and  a few  other  Mammalia  it 

■ furnished  with  a narrow  appendage,  called  the  vermiform  appendage.  The  large  in 
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testino,  or  colon , is  continuous  with  the  rectum,  which  leads  directly  to  the  anal  opening, 
and  exhibits  no  particular  character,  except  in  the  Monotremata,  where  it  forms  a cloaca  I 
similar  to  that  of  birds. 

The  liver  is  of  considerable  size,  frequently  divided  into  several  lobes,  and  almost 
always  provided  with  a gall  bladder.  The  pancreas  and  the  spleen  are  always  present 

but  present  no  remarkable  peculiarities. 
Besides  these  abdominal  glandular  or- 
gans, the  mouth  is  supplied  with  moisture 
from  three  pairs  of  salivary  glands,  which, 
however,  are  wanting  in  the  Cetacea. 

The  organs  of  circulation  and  respi- 
ration are  somewhat  similar  in  struc- 
ture and  function  to  those  of  birds,  that  is 
to  say,  the  heart  consists  of  four  cavities, 
and  the  circulation  is  complete  and  I 
double,  the  whole  of  the  blood  passing  j 
through  the  lungs  on  its  return  to  the 
heart  before  it  is  again  driven  into  the  I 
arteries  of  the  body ; and  the  temperature 
of  the  blood  is  always  considerably  j 
higher  than  that  of  the  surrounding 
medium.  The  lungs,  however,  present 
a considerable  deviation  from  the  type  I 
of  the  birds  ; they  are  almost  always  in  j 
pairs,  and  hang  freely  in  the  thoracic 
cavity  suspended  by  the  straight  trachea, 
enclosed  within  a serous  sac,  which  com-  i 
pletely  prevents  their  contact  with  the  ribs  or  any  of  the  internal  organs.  They  are  I 
consequently  completely  closed,  and  do  not  offer  those  apertures  of  communication 
with  air  cells  in  the  body  which  we  have  seen  to  he  characteristic  of  the  lungs  of  birds. 
The  texture  of  the  lung  itself  is  also  more  uniformly  spongy  than  in  either  the  birds 
or  reptiles.  There  is  another  distinction  between  the  Mammalia  and  birds,  in  the  com- 
plete separation  of  the  thoracic  and  abdominal  cavities  by  means  of  a muscular  parti- 
tion, called  the  diaphragm,  which  divides  the  general  cavity  of  the  body  into  two 
separate  compartments. 

The  kidneys,  which  are  usually  of  the  same  form  as  in  the  ordinary  domestic 
animals,  are  always  situated  close  to  the  lumbar  vertebrae,  one  on  each  side  of  the 
descending  aorta,  from  which  they  receive  their  supply  of  blood.  They  are  composed 
of  numerous  minute  and  bifurcating  tubes,  radiating  in  every  direction  round  three 
sides  of  a cavity,  called  the  pelvis,  which  receives  their  secretion,  and  passes  it  into  the 
canal  (the  ureter)  which  rises  from  the  fourth  side.  In  the  adult  state  the  kidneys 
usually  present  a nearly  even  surface,  hut  in  the  embryo  they  exhibit  a lobulated 
structure,  showing  that  the  organ  is  a compound  gland,  and  in  some  cases  this  form  is 
permanent,  as,  for  instance,  in  the  Cetacea,  whose  kidneys  have  been  compared  to  a 
bunch  of  grapes.  The  ureters  convey  the  urine  to  the  bladder,  which  is  universally 
present  in  the  Mammalia,  and  from  this  it  is  discharged  through  a canal  called  the 
urethra,  the  external  orifice  of  which  is  common  to  it  and  the  generative  apparatus,  and 
is  not  connected  with  that  of  the  intestine,  except  in  the  singular  order  of  the  Monotremata. 


rj  ao  t nc  vj  as 


Fig.  314. — Lungs,  Heart,  and  principal  vessels  of 
Man.  or,  right  auricle;  vr,  right  ventricle;  vl, 
left  ventricle  ; a,  aorta ; vc,  vena  cava  ; ac,  carotid 
arteries  ; vj,  jugular  veins  ; as,  subclavian  artery  ; 
vs,  subclavian  veins  ; t,  trachea. 
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The  nervous  system  in  the  Mammalia  is  remarkable  for  the  large  size  of  the  brain, 
and  especially  of  its  hemispheres,  in  comparison  with  the  rest  of  the  nervous  system. 
The  surface  of  the  cerebral  hemispheres  exhibits  a more  or  less  convoluted  appearance ; 
and  a I rench  naturalist,  M.  Gratiolet,  has  put  forward  the  opinion,  that  the  number  of 
I convolutions  arc  indicative,  to  a certain  extent,  of  the  intel- 
ligence of  the  animals.  The  hemispheres  are  united  beneath  A 

by.  a fibrous  band  (the  corpus  callosum),  which,  however,  is 
i wanting  in  the  marsupials  and  Monotremata.  The  olfactory 
| - ganglia  arc  reduced  to  a comparatively  small  size,  as  arc  also 
j'the  optic  lobes,  which  are  usually  represented  by  four  small 
•tubercles,  called  the  tubcrcula  qitadrigemina.  The  cerebellum 
Uis  sometimes  situated  quite  at  the  back  of  the  cerebral  hemis- 
irpheres,  so  as  to  be  visible  from  above  ; but  in  the  higher  Mam- 
rmalia  the  latter  gradually  cover  it,  until  in  man  it  is  almost 
L completely  concealed.  In  some  cases,  also,  the  structure  of  the 
.cerebellum  agrees  with  that  of  birds,  the  centro  of  the  organ 
| “being  of  large  size,  whilst  the  lateral  portions  are  small ; but 
-.this  structure  is  gradually  lost,  until  in  man  the  cerebellum  is 
uilmost  entirely  composed  of  the  lateral  lobes. 

• The  organs  of  the  senses  are  all  present  in  a state  of  great 
boerfection  in  the  Mammalia.  The  nasal  cavity  is  divided  into 
I'wo  compartments  by  a perpendicular  septum,  partly  composed 
pf  bone  and  partly  of  cartilage.  The  nasal  plates  of  the 
pethmoid  bone  and  the  convolutions  of  the  turbinated  bones 

Eorrn  a scries  of  complicated  passages,  through  which  the  air 
>asses  on  its  way  to  the  lungs,  and  these  are  coated  throughout 
rith  a delicate  membrane,  which  is  kept  constantly  moist  by  a 
: eculiar  secretion,  and  is  abundantly  supplied  with  minute 
tranches  of  the  olfactory  nerves.  In  those  quadrupeds  which 
're  pre-eminent  for  the  perfection  of  their  sense  of  smell,  the 
umber  of  convolutions,  and,  consequently,  the  extent  of  sur- 
• ice  constantly  exposed  to  the  air,  is  most  extraordinary.  The 
branches  of  the  olfactory  nerves  pass  through  the  numerous 
Roenings  in  the  ethmoid  bone,  which  receives  its  name  from  the 
" eve-like  appearance  which  it  presents  in  consequence.  The  nasal  passages  open 
(stcnorly  into  the  pharynx,  and  the  anterior  openings,  or  nostrils,  instead°of  bein- 
ere  perforations  in  a homy  covering,  like  those  of  birds  and  reptiles,  are  pierced  in 
e midst  of  moveable  cartilages,  which,  by  the  action  of  peculiar  muscles,  are 
: nerally  endowed  with  a greater  or  less  amount  of  motion.  In  some  Mammalia 
i e nose  is  greatly  prolonged,  and  exceedingly  moveable;  as,  for  instance,  in  the 
i ephant.  In  the  Cetacea,  the  nasal  passages  serve  both  for  the  passage  of  air  and 
nter,  but  they  are  quite  destitute  of  nerves,  and  these  animals  do  not  appear  to  have 
ry  sense  of  smell.  The  peculiar  modifications  of  the  nose  in  these  Mammalia  will  be 
•3cribed  hereafter. 

The  structure  of  the  eye  throughout  this  class  is  exactly  the  same  as  in  the  human 
bjcct.  In  the  aquatic  species,  the  lens  becomes  spherical,  as  in  the  fishes,  and  in 
my  the  choroid  coat  is  covered  with  a brilliant  layer  of  pigment,  which  shines 
-ghtly  under  particular  conditions.  The  pupil  is  usually  round,  but  in  manv 

__ 2 t 


Fig.  315.— Structure  of 
the  Human  Kidney. 

A,  vertical  section  of 
the  kidney ; a,  cortical 
substance ; b,  tubular 
substance  ; c,  calyx  and 
pelvis  ; d,  the  ureter. 

B,  portion  of  the  gland 
enlarged  ; a,  extremity 
of  the  uriniferous  tubes  ; 
b,  straight  portion;  c, 
their  termination  in  the 
calyx. 
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animals  it  contracts  into  a slender  fissure  when  exposed  to  a strong  light ; the  direction 
of  this  fissure  is  transverse  in  the  Ruminants,  and  perpendicular  in  the  Cats.  The  ball 
of  the  eye  is  usually  globular,  and  its  movements  are  effected  hy  the  agency  of  six  or 
seven  muscles. 

The  auditory  apparatus,  the  earliest  of  the  organs  of  sense  to  make  its  appearance, 
attains  its  highest  perfection  in  the  Mammalia.  The  internal  ear  is  entirely  imbedded 
in  the  petrous  portion  of  the  temporal  hone,  and  is  remarkable  for  the  great  develop, 
ment  of  the  cochlea,  which  sometimes  exhibits  as  many  as  five  circumvolutions.  In 
the  Monotremata,  however,  which  in  many  particulars  of  their  construction  appear  to 
approach  the  reptiles  and  birds,  the  cochlea  is  of  a much  more  simple  form.  The 
tympanic  cavity  is  very  large,  and  usually  communicates  with  cells  hollowed  out  in 
the  neighbouring  hones  ; it  is  also  connected  with  the  mouth  by  the  Eustachian  tube. 
Instead  of  the  single  long  ossicle,  which  in  the  birds  and  reptiles  forms  the  com- 
munication between  the  tympanum  and  the  labyrinth,  we  find  a series  of  four  of  these 
minute  hones,  of  different  forms.  The  Mammalia  are  also  distinguished  by  the  pre- 
sence of  a true  external  ear,  which  is  generally  in  the  form  of  a funnel,  composed  of 
cartilage  and  clothed  with  skin  and  hair,  the  office  of  which  is  evidently  to  concentrate 
sound,  and  convey  it  directly  to  the  drum  of  the  ear.  This  is  moved  by  an  apparatus 
of  muscles,  and  in  many  quadrupeds  can  be  turned  in  any  direction  from  which  sounds 
may  come.  Many  aquatic  Mammalia  are  furnished  with  small  cartilaginous  valves  to 
close  the  aperture  of  the  ear  when  the  animals  dive,  and  the  auditory  organs  in  the 
Cetacea  have  an  arrangement  quite  different  from  that  of  any  other  members  of  the 
class,  which  will  be  described  when  we  come  to  treat  of  that  order.  The  sense  of  taste 
also  must  be  possessed  in  greater  perfection  by  the  Mammalia  than  by  any  other  group 
of  Vertebrata,  for  it  is  in  them  that  the  tongue  acquires  its  most  fleshy  consistency, 

• and  is  most  abundantly  supplied  with  nerves.  The  general  sense  of  touch  is,  of  course, 
most  acute  in  those  parts  of  the  body  which  are  destitute  of  hair,  and  covered  with  a 
soft  and  delicate  skin  ; but  in  a great  many  Mammalia  we  find  special  tactile  organs 
developed  in  the  form  of  long  bristles  projecting  from  each  side  of  the  upper  lip ; these, 
which  are  commonly  known  as  whiskers,  are  abundantly  supplied  with  nerves,  and 
are  evidently  most  delicate  organs  of  touch. 

The  mode  in  which  the  process  of  reproduction  is  effected  in  the  Mammalia,  is, 
as  we  have  already  stated,  the  leading  point  of  difference  between  these  animals  and 
the  other  Yertebrata.  All  the  Mammalia  are  essentially  viviparous  animals  ; the  young 
are  always  born  alive,  although  generally  in  a very  helpless  condition.  In  this,  how- 
ever, as  we  have  seen,  the  Mammalia  are  not  peculiar,  for  several  animals  belonging 
to  the  truly  oviparous  classes  of  fishes  and  reptiles  produce  living  young ; but  these 
are  all  destitute  of  the  peculiar  provision  for  the  nourishment  of  their  offspring,  which 
renders  the  latter  completely  dependent  upon  its  mother  for  it3  support  for  a consider- 
able period  after  birth  ; and  as  nothing  approaching  this  is  found  in  any  other  group  of 
animals,  it  has  been  very  judiciously  fixed  upon  as  the  distinguishing  characteristic 
of  the  class. 

This  provision  for  the  support  of  the  young  is  the  milk,  a fluid  secreted  by  peculiar 
glands  called  th e mammai'y  glands,  which  become  greatly  developed  in  the  female 
during  the  period  of  gestation.  These  glands  are  situated  upon  the  ventral  surface  of 
the  body,  sometimes  on  the  breast,  sometimes  in  a double  row  along  the  whole  lower 
surface,  and  sometimes  only  in  the  inguinal  region.  When  situated  on  the  breast, 
these  organs  are  only  two  in  number,  and  they  are  generally  placed  in  this  position  m 
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those  animals,  such  as  our  own  SDecios  theotZ  j , , " " 

members  are  of  such  a form  that  the  vounc-  nmv  h ° Zf’  m tho' anterior 

| however,  is  a striking  exception  to  this  rule  In  th  SUpP?rted  "V them>  The  elephant, 

■"fc—  — i «£  h zii  si«7tl,,r1:th' -?  r 

other  species  have  a still  greater  number  The  ~innri  <4,  , 1 ’ d somo  of  tbo 

number  of  small  secreting  cells,  each  furnished  with  aT, tato  “net  •°Ud'"r° 
t gradually  uniting,  lead  into  a sort  of  reservoir,  in  which  the  mill • l ’ , theS° 
the  young  animal  requires  its  nourishment.  From  these  milk  7/  M UP  UQtil 
: one  or  more  openings  situated  in  larger  or  smaller  cutaneous  projection's  “Xd  l^ 
which  the  young  animal  takes  in  its  mouth  when  it  sue  J Thl  , PP  e8’ 

alWa‘”  “““  °f  • — . «°d  none^of 'these  animals 

Rhat  which  prevails  in  the  maioritv  of  the1  r process  of  reProduction  and 

uhe  former  Lin  tL“  o™  w th ta  ,h  SZJZT? C°Mists  “ thc  f“°‘  tI»‘ 
r-oung  animal.  The  o va  a! ta  the  tru7o  o ' c°mpIe“’  deTCl°P">®‘  of  the 

bundant  supply  of  nourishment  for  the  LETtf ’fte'emb^  pr°"dcd  witb  “ 
rppear  that  any  additional  materials  of  importance  are  fumis^ZV1^  Z ^ n0t 
-he  development  of  her  nroeenv  In  Z aV  Z fuf lshed  b7  thc  “other  during 

i.  ilferent.  Le  ora  of SJE5L.  ll 

-re  materials  of  the  yelk  are  not  more  than  sufficient  to  support  the  e7brv„  d 
h rst  moments  of  its  develonment  Thia  • • pp0n  tUc  embryo  during  the 

rirent’s  body,  by  JffiE 

Ic  jvelopment,  which  is  effected  in  the  following  manner  — ^ ° Pm°d  °f  its 

Ueov^^  C0nve7  the  ova  from 

cadergo  certain  7 

• erus,  the  outer  membrane  of  the  ovum  attaches  itself  to  the iZi  % 7?  “ ° 

: e development  of  the  embryo  goes  forward  to  a certain  neriZ  Z °f  h °rgan’  and 
i:  fferent  mode  of  nourishment  arises.  This  L pro^deZ  Z t te'Y  7 3 

oscular  connection  between  the  embryo  and  the  mother  Z 7 °f  a 

trough  this  the  young  animal  continues to ^derive  th^nut  . “d 

r owth  until  it  attains  its  full  development.  In  some  of  theuZ  l^T^7  **  ** 
"?an  is  never  produced,  and  the  young  animals  are  bom  in  th  h°werer>  this 

L ath period  the 

* -l0pment  * ^e  embryo  fa* MamS^'^^tia ‘di^of  th' ? 7 

* TZeTria  ^ ApkCCntal 

> physiological  characferindL  d T,  * 
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Sub-class  I. — Aplacentaria. 
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6G0  the  aplacental  mammalia. 

is  supposed  to  take  place  in  the  ovoviviparous  fishes  ; but  the  size  of  the  young  animal 
in  comparison  with  the  original  yelk  is  much  greater  in  the  mammal  than  in  the  fish,  and 
the  necessity  for  a supply  of  nourishment  from  the  mother  must  increase  in  the  same 
proportion ; so  that  tho  term  ovoviviparous,  applied  to  these  Mammalia  by  many 
authors,  is  scarcely  so  strictly  applicable  to  them  as  to  the  viviparous  reptiles  and 
fishes. 

Although  this  character,  being  strictly  physiological,  does  not  in  itself  serve  to 
distinguish  an  animal  belonging  to  this  group  from  a placental  mammal,  the  imperfect 
state  of  the  newly -born  young,  consequent  on  their  somewhat  premature  introduction 
into  the  world,  necessitates  the  provision  of  certain  organs  which  furnish  excellent 
characters  for  that  purpose.  Thus  the  great  majority  of  the  animals  belonging  to  this 
sub-class  are  provided  with  a singular  pouch  situated  under  the  belly,  in  which  the 
teats  are  situated ; and  the  young  when  born  are  introduced  into  this  cavity,  where 
they  adhere  firmly  to  the  teats,  and  remain  concealed  until  their  development  has 
proceeded  sufficiently  far  to  enable  them  to  venture  forth  from  their  retreat.  For  the 

support  of  this  pouch^these  animals  are  furnished  with  ; 
two  bones,  which  pass  up  the  front  of  the  abdomen, 
resting  upon  the  front  of  the  pelvis  (Fig.  316) ; and 
these  bones  (called  marsupial  bones)  are  found  not  only 
in  the  females,  which  alone  possess  the  pouch,  but  also 
in  the  males.  They  also  occur  in  the  three  members 
of  the  group,  the  females  of  which  are  destitute  of  the 
abdominal  pouch ; so  that  they  may  be  regarded  as 
characteristic  of  the  Aplacental  Mammalia. 

Another  important  character  by  which  these  crea- 
tures are  distinguished-from  the  members  of  the  other 
sub-class  is  derived  from  the  structure  of  the  brain, 
which  is  always  destitute  of  the  great  commissure, 
called  the  corpus  callosum,  which  in  the  majority  of 
the  Mammalia  unites  the  two ' hemispheres  of  the 
brain.  The  latter  are  usually  smaller  than  in  the 
other  Mammalia,  and  leave  the  cerebellum  and  some- 
times even  the  optic  lobes,  uncovered. 

These  animals,  both  in  their  mode  of  reproduction  and  in  their  general  structure, 
evidently  approach  the  oviparous  classes,  and  they  are  accordingly  placed  at  the  bottom 
of  the  Mammalian  series.  At  the  same  time  they  frequently  exhibit,  in  many  of  their 
characters,  a remarkable  resemblance  to  the  higher  groups  of  Mammalia;  so  much  so, 
in  fact,  that  some  naturalists  have  proposed  to  insert  them  amongst  the  other  orders  in 
those  places,  their  title  to  which  appeared  to  be  indicated  by  their  external  characters 
and  mode  of  life.  In  the  present  day  zoologists  are  tolerably  unanimous  in  regarding 
the  Aplacental  Mammals  as  a group  apart,  although  offering  many  points  of  analogy 
with  the  higher  orders.  The  Monotremata,  however,  are  still  placed  by  "Wagner 
amongst  the  Edentata. 

Divisions. — The  Aplacentaria  are  divided  into  two  very  distinct  orders.  In  one  , 
of  these,  which  makes  the  nearest  approach  in  its  structure  to  the  oviparous  Yerte-  [ 
brata,  the  abdominal  pouch  i3  wanting,  and  the  intestinal  canal,  and  generative  and  ! 
urinary  organs,  all  open,  as  in  the  birds  and  reptiles,  into  a common  cloaca.  From  | 
this  circumstance  these  animals  are  denominated  Monotremata.  In  the  second  order,  : 


e 


Fig.  316. — Pelvis  of  the  Echidna; 
c,  base  of  the  vertebral  column ; 
\ i,  iliac  bone  ; m,  marsupial  bone; 
/,  cavity  for  the  bead  of  the  femur. 
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■ that  of  the  Murmpialia,  the  general  structure  agrees  more  closely  with  that  of  the 
ordinary  quadrupeds;  the  urinary  and  generative  organs  have  a common  orifice, 
■which  is  quite  distinct  from  the  anal  opening;  and  the  abdomen,  in  the  females,  is 
famished  v.  ith  a pouch  for  tho  reception  of  the  young  during  their  long  infancy. 

Order  I. — Monotremata. 

General  Characters.— The  Monotremata  show  most  distinctly  in  all  their  cha- 
•acters,  a relationship  to  the  oviparous  Vertcbrata.  The  hones  of  tho  skull  as  in 
[ !rds'  arC  Car  y u“l*ed  together  in  such  a way  as  to  obliterate  tho  sutures.  The  cra- 
kuium  is  very  small  in  comparison  with  the  facial  bones,  which  project  in  a more  or  less 
[ eak-hke  form,  and  the  jaws  are  not  covered  by  soft,  moveable  lips,  and  are  either 

f.ntirely  destitute  of  teeth,  or  furnished  with  substitutes  for  them  in  the  form  of  small 
p omy  plates. 

-ffthe  8h,°U!de-  (Fjf  .317)  arc  unlike  those  of  any  other  Mammals,  and 
i ppear  to  be  intermediate  in  their  arrangement 

between  those  of  13irds  and  Eeptiles.  At  the  top 
:f  the  sternum  there  is  a T-shapcd  bone,  formed 
ky  the  union  of  the  two  clavicles,  in  the  same 
pay  as  the  furcula  of  a bird ; one  of  the  three  ex- 
pemities  of  this  bone  rests  upon  the  top  of  the 
Lernum,  whilst  the  other  two  are  in  contact  with 
tie  acromion  processes  of  the  shoulder-blade.  Be- 
fudes  these,  the  coracoid  bones,  which  are  reduced 
? • the  form  of  small  processes  of  the  shoulder-blade 
a . the  other  Mammalia,  are  here  of  large  size, 
r.  id  assist.  as  in  the  birds,  in  the  support  of  the 
. apular  arch,  whilst  the  shoulder-blades  themselves 
pe  produced  beyond  the  socket  of  the  humerus  to 
. ch  an  extent  that  they  also  rest  against  tho  ster- 
num. 

The  eyes  are  of  small  size,  and  the  external  ear 
P together  deficient.  The  orifices  of  the  alimen- 

irry,  urinary,  and  generative  organs,  all  open  into  . 

l Cl.°aC£  as  “ birds>  thc  whole  structure  of  tho  female  sexual  organs  is 

trry  similar  to  that  of  a bird.  ° 

TJe  feet  have  tocs  armed  with  long  nails,  and  besides  these  the  males  are  fur- 
i-ihed  with  long  spurs  on  the  hind  legs  ; at  the  base  of  these  is  a glandular  organ,  and 
c - spurs  are  perforated,  but  it  does  not  appear  that  there  is  any  truth  in  the  assertion 
a it  the  wounds  inflicted  by  them  are  venomous 

l whether  ^ °f  ^ aniraaIs’  that  * considered  doubt- 

- the  cond  t 7 “VS1106  CgSS  1EStCad  °f  Hving  ?°Une>  and  even  at  the  present 

.,  the  condition  m which  thc  young  are  born,  and  the  way  in  which  they  contrive  to 

am  heir  natural  nourishment  are  still  matters  of  dispute.  The  orifices  of  the  mam- 
l ,7mgcnan  arG  DOt  6VatCd  mt0  nippleS>  but  consist  of  simPle  slits  in  the  skin  of  the 

Divisions.-This  order  includes  only  three  species,  all  natives  of  Australia 
ich,  ho^er,  form  two  families,  the  Omithorhynchidcc  and  the  Echidnidcc  In  the’ 
-W,  which  includes  a single  species,  ,hc  OmUUrky^,  **££££ 


Fig.  317.— Sterna!  apparatus  of  the 
Ormthorhynchus.  a,  acromion  pro- 
cess ; co,  coracoid  bone;  d,  clavicles 
united ; h,  socket  for  humerus ; o,  sca- 
pula ; s,  sternum  ; c,  ribs. 
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exactly  resemble  a flattened  duck’s  bill,  opening  freely  to  a considerable  extent  and 
covered  with  a thick  skin.  The  lower  jaw  is  a good  deal  narrower  than  the  upper  one 
and  its  edges  are  furnished  with  small  transverse  lamellae,  which  greatly  increase  its 
resemblance  to  tho  bill  of  a duck.  Near  the  base  the  jaws  are  furnished  on  each  side 
with  a sort  of  horny  tooth,  which,  however,  is  quite  destitute  of  a root,  and  apparently 
of  a very  different  nature  from  the  ordinary  teeth  of  the  Mammalia.  The  tongue  is  of  a 
very  singular  construction  ; it  is  divided  into  two  parts,  of  which  the  hinder  is  broad  and 
flat,  covered  with  soft  papillae,  whilst  the  anterior  portion  is  narrow  and  covered  with 
upright  points,  which  becomo  longer  and  sharper  towards  the  tip  of  the  tongue.  The 
hinder  division  of  the  tongue  also  has  a free  process  which  projects  over  the  base  of  the 
anterior  division,  and  bears  two  pointed  horny  teeth.  The  nostrils  are  placed  at  the 
apex  of  the  upper  mandible. 

The  skin  is  covered  with  a short  brown  fur,  which  extends  also  upon  the  short 
flattened  tail.  The  legs  are  short,  and  each  furnished  with  five  toes,  which  are  united 
by  a membrane  ; this,  on  the  anterior  feet,  projects  in  a semi-circular  form  beyond  the 
extremities  of  the  claws.  The  spurs  on  the  hind  legs  of  the  male  are  of  considerable  size  -f 
but,  notwithstanding  the  assertions  of  the  natives  that  they  inflict  poisonous  wounds, 
European  observers  have  never  found  that  the  animals  used  them  in  self-defence. 

This  extraordinary  animal,  which  was  supposed  by  its  first  describer,  Dr.  Shaw> 
to  be  a manufactured  monster,  is  found  in  New  South  Wales  and  Yan  Diemen’s  Land, 
where  it  inhabits  ponds  and  the  quiet  parts  of  streams.  In  these  places  it  swims  about 
on  the  surface  of  the  water,  with  the  head  a little  raised,  diving  continually  in  search 
of  the  insects  and  other  small  aquatic  animals  on  which  it  feeds.  It  is  also  able  to 
climb  with  facility,  and  may  often  be  seen  in  small  parties  resting  on  trunks  of  trees 
overhanging  the  water.  It  digs 'itself  a burrow  in  the  banks  of  the  piece  of  water  fre- 
quented by  it,  making  it  with  two  openings,  one  above  and  the  other  a little  below  the 
surface  of  the  water.  The  burrows  are  of  great  extent , usually  from  twenty  to  thirty- 
five  feet  in  length,  and  Mr.  Bennett, — to  whom  We  are  indebted  for  most  of  our  know- 
ledge of  this  interesting  creature, — mentions  his  having  seen  one  no  less  than  fifty  feet 
long ; they  rise  from  the  water  towards  the  surface  of  the  earth,  and  at  the  furthest  part, 
which  is  also  the  highest,  are  slightly  enlarged  and  provided  with  a sort  of  nest  for  the 
reception  of  the  young.  These,  when  born,  are  quite  blind  and  nearly  naked. 

For  many  years  it  was  a disputed  point  amongst  zoologists  whether  the  Ornitho- 
rhynchus  produced  eggs  or  living  young,  and  even  when  the  distinguished  anatomist, 
Meckel,  pointed  out  the  existence  of  what  were  apparently  mammary  glands,  several  of 
his  contemporaries  refused  to  believe  that  these  were  really  what  they  seemed  to  be, 
especially  as  at  the  same  time  it  was  stated  that  the  eggs  had  actually  been  found  in 
Australia.  Observations  on  the  living  animal,  however,  have  proved  that  the  office  of 
these  glands  is  really  the  secretion  of  milk,  and  as  the  stomachs  of  the  young  animals 
have  been  found  filled  with  that  fluid,  and  no  remains  of  egg-shells  have  ever  been 
discovered  in  the  nest  with  young  animals  which  were  evidently  just  brought  into  the 
world,  there  is  no  longer  any  reason  to  doubt  that  the  Ornithorhynclws  brings  forth 
its  young  alive  and  suckles  them  in  the  same  way  as  other  Mammalia.  The  principal 
argument  employed  in  opposition  to  this  view  was,  that  from  the  form  of  the  mouth  the 
young  animal  would  find  it  impossible  to  suck,  but  it  is  now  proved  that  the  structure 
of  the  mandibles  and  tongue  are  exceedingly  different  in  the  young  and  adult  animals, 
all  the  differences  being  evidently  intended  to  enable  the  former  to  procure  its  nourish- 
ment from  the  mammary  glands  of  its  mother.  According  to  M.  Yerreaux,  the  young. 
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t ft  later  period  of  their  lives,  and  when  they  are  able  to  swim  about,  obtain  their  milk 
a ft  singular  manner.  The  milk,  hu  says,  is  pressed  out  in  the  water,  on  the  surface  of 
. rhich  it  floats,  producing  an  iridescent  spot,  which  is  then  sucked  off  by  the  youDg 
reature.  In  confinement  the  young  Omithorhynehi  are  as  playful  as  puppies,  and  will 
eed  freely  upon  rice  and  egg,  or  soaked  bread,  chopped  egg,  and  finely  minced  meat. 

, Ir.  Bennett  found  that  they  readily  climbed  to  the  top  of  a book-case,  by  placing  their 
( acks  against  the  wall  and  their  feet  to  the  back  of  the  book-case.  The  Ornithorhyn- 
j hut  is  usually  a little  more  than  eighteen  inches  in  length. 

The  family  of  the  Eehidnida , or  Porcupine  Ant-eaters,  includes  only  two  species, 


• pci, where  there  is  a small  orifice  to  allow  of  the  protrusion  of  the  tongue.  The  latter 
:.*gan,  by  an  arrangement  of  longitudinal  and  annular  muscles,  which  we  shall  see  re- 
lated in  the  true  Ant-eaters,  is  capable  of  being  extended  and  contracted  to  an  immense 
ittent,  so  that  it  may  be  exserted  from  the  mouth  to  a length  of  nearly  eight  inches, 
t id  retracted  till  it  is  entirely  concealed.  The  jaws  are  entirely  destitute  of  teeth,  and 
i c nostrils,  as  in  tie  preceding  family,  are  placed  at  the  end  of  the  snout.  The  legs 

• e short  and  strong,  and  the  feet  all  furnished  with  five  toes,  armed  with  powerful 
aws,  but  destitute  of  the  swimming  membranes  which  form  so  remarkable  a feature  in 
c Ornithorhynchus.  The  body  is  short  and  thick,  the  tail  i3  reduced  to  a very  small 

. ze,  and  the  skin  is  clothed  with  bristly  hairs,  intermixed  on  the  upper  surface  with 
.imerous  short,  acute  spines,  very  similar  to  those  of  the  Hedgehog.  The  structure 
r the  mammary  glands  of  the  female,  and  the  spurs  on  the  hind  legs  of  the  male,  is  the 
me  as  in  the  Ornithorhynchus. 

Of  the  two  species  belonging  to  this  family  one,  the  Echidna  hystrix  (Fig.  318),  is 
: rtainly  peculiar  to  New  South  Wales;  and  the  other,  Echidna  setosa,  is  said  to  be 
•operto  Van  Diemen’s  Land,  although,  according  to  Mr.  Waterhouse,  it  is  also  found 
Hew  South  Wales.  They  measure  from  fifteen  to  eighteen  inches  in  length,  and 
■2  found  generally  in  hilly  countries,  where  they  live  in  burrows  and  feed  upon 
isects,  principally  ants  and  termites,  which  they  capture  by  the  protrusion  of  their 
rig  sticky  tongues.  They  are  slow,  dull,  nocturnal  animals,  but  exhibit  a w'ondcrful 
•tivity  in  digging,  for  which  their  powerful  claws  are  admirably  adapted.  When 
rprised,  they  either  make  their  escape  by  burrowing  into  the  earth,  or  roll  them- 
i .ves  up  in  the  manner  of  a hedgehog,  so  as  to  expose  their  spiny  covering  to  the  enemy. 


General  Characters.— This  order  includes  a considerable  number  of  species,  the 
• \jority  of  which  arc  inhabitants  of  Australia,  although  a few  are  found  in  the  warmer  : 


Fig.  318. — Echidna  hystrix. 


which,  like  the  Ornithorhynchus , are 
found  in  New  South  Wales  and  Van 
Diemen’s  Land.  In  many  respects 
these  animals  resemble  the  Ornitho- 
rhynchus, but  they  differ  from  that 
curious  creature  in  several  impor- 
tant particulars.  Thus  the  snout, 
instead  of  taking  the  form  of  a flat- 
tened duck’s  bill,  is  produced  into  a 
nearly  cylindrical  organ,  of  which 
both  mandibles  are  enclosed  in  a 
continuous  skin,  except  just  at  the 
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parts  of  America.  They  exhibit  a great  variety  of  structure  and  habit,  and  the  families 
into  which  they  are  divided  often  differ  from  each  other  as  much  as  the  orders  of  the 
Placental  Mammalia.  Thus  the  arrangement  and  form  of  the  teeth  and  the  structure 
of  the  extremities  vaiy  exceedingly  in  the  different  families,  and  these  subordinate 
groups  are  hero  often  distinguished  by  characters  of  the  same  nature  as  the  orders  of 
the  higher  forms. 

From  these  the  Marsupialia  are  of  course  distinguished  by  the  characters  already 
given  for  the  sub-class,  and  their  principal  points  of  difference  from  the  Monotremata 
may  be  given  in  a few  words.  One  of  the  most  important  consists  in  the  separation  of  the 
orifices  of  the  urino-genital  apparatus  and  alimentary  canal,  which  no  longer  discharge 
themselves  into  a common  cloaca.  Another  character  is  the  possession  by  the  female 
of  a more  or  less  complete  pouch,  situated  in  the  under  part  of  the  abdomen,  within 
which  the  teats  are  inclosed,  and  which  serves  for  the  protection  of  the  immature 
young.  Here  they  remain  suspended  to  the  teats  during  the  earliest  periods  of  their 
existence,  and  in  many  cases  they  also  retreat  to  this  natural  shelter  when  alarmed, 
long  after  they  have  begun  to  lead  an  independent  life.  The  marsupial  bone's  are  thus 
called  into  requisition  for  the  support  of  the  sac,  with  its  contained  young  ones ; but 
we  nevertheless  find  these  bones  in  the  males,  in  which  no  such  office  is  to  be  per- 
formed. It  is  found,  also,  that  the  mammary  organs  in  the  female  marsupial  animals 
are  furnished  with  peculiar  muscles,  destined,  by  their  contraction,  to  promote  the  flow 
of  milk  into  the  stomach  of  the  young,  which  in  their  early  ages  appear  not  to  possess 
the  strength  requisite  to  obtain  this  nourishment  by  the  ordinary  process  of  sucking. 
It  is  remarkable,  also,  that,  in  order  to  provide  the  young  animal  with  the  means  of 
breathing  whilst  engaged  in  this  perpetual,  and  to  a certain  extent  involuntary  sucking, 
the  larynx  is  prolonged  upwards  to  the  aperture  of  the  posterior  nares,  where  it  is 
embraced  by  the  soft  palate.  By  this  arrangement  the  air  passages  are  completely 
separated  from  the  fauces,  and  the  milk  passes  down  into  the  oesophagus,  without  any 
danger  of  interfering  with  respiration.  In  some  cases,  also,  the  teat  itself  passes  into 
the  pharynx,  and  this  would  render  such  an  arrangement  as  the  above  still  more 
necessary. 

The  skull  is  very  variable  in  form,  but  is  always  composed  of  separate  bone3  united 
by  sutures,  and  the  jaws  are  always  furnished  with  teeth.  The  orbits  generally  open 
posteriorly  into  the  space  included  by  the  zygomatic  arch.  The  external  ears  are 
always  present  and  often  greatly  developed,  and,  lastly,  the  arrangement  of  the  bones 
of  the  scapular  arch  is  similar  to  that  of  the  ordinary  Mammalia. 

The  first  traces  of  the  existence  of  Mammalia  upon  the  earth  consist  of  the  fossil 
remains  of  animals  of  this  order.  They  make  their  first  appearance  in  the  Stones- 
field  slate,  and  in  the  gypsum  of  Paris  ; so  that  during  the  formation  of  these  strata, 
that  part  of  the  earth  which  we  now  call  Europe  was  inhabited  by  animals  of  a type 
which,  in  the  present  day,  is  entirely  confined  to  Australia,  a few  of  the  Indian 
islands,  and  America. 

Divisions. — The  Marsupialia  may  be  divided  into  two  great  sections, — the  Phyto- 
phagous, or  plant-eating,  and  the  Rapacious  or  carnivorous  and  insectivorous  groups. 
These  two  sections  are  well  characterized  by  the  structure  and  arrangement  of  the 
teeth.  In  the  former  the  canine  teeth  are  small  and  sometimes  altogether  wanting  in 
one  or  both  jaws,  the  incisors  on  the  contrary  are  large,  but  never  more  than  two  in 
number  in  the  lower  jaw,  and  the  molars  are  furnished  with  broad,  tubercular  crowns. 
This  section  includes  three  families. 
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The  first  of  these  is  the  family  of  the  Phascolomydce , including  only  a single  species, 
the  curious  Wombat  ( 'Phascolomys  fossor)  an  inhabitant  of  Van  Diemen’s  Land  and  the 
small  islands  in  Bass’s  Straits.  In  the  arrangement  of  the  teeth,  the  Wombat  presents 
a considerable  resemblance  to  the  Bodcntia  or  gnawing  Mammalia ; the  incisors  are 
two  in  number  in  each  jaw,  and  of  the  same  chisel-like  form  as  in  the  Bodentia ; the 
canine  teeth  are  entirely  wanting,  so  that  there  is  a considerable  gap  between  the 
incisors  and  the  molars.  The  latter  exhibit  a curious  structure  ; a deep  furrow  down 
the  inside  of  the  upper,  and  the  outside  of  the  lower  ones,  divides  each  tooth  into  two 
upright  prisms ; the  surface  is  smooth  and  surrounded  by  the  enamel.  The  total 
number  of  teeth  is  twenty-four.  The  intestine  is  furnished  with  a short  coecum, 
and  with  a vermiform  appendage.  , 

The  W ombat  is  an  exceedingly  plump  animal,  between  two  or  three  feet  in  length, 
and  covered  with  a thick  coat  of  long,  brownish,  dull  woolly  hair.  Its  head  is  large 
and  broad,  and  presents  a considerable  resemblance  to  that  of  a Babbit.  The  tail 
iis  excessively  short  and  nearly  naked.  The  legs  are  short  and  nearly  of  equal  length, 
and  the  feet  are  furnished  with  five  toes,  all  of  which,  except  the  small  inner  toe  of  the 
1 hind  feet,  are  armed  with  long  claws.  The  animal  walks  upon  the  soles  of  the  feet, 
which  are  broad  and  naked. 

It  is  a slow  moving  nocturnal  creature,  living  in  holes  amongst  the  rocks,  or  in 
; burrows  which  it  digs  for  itself  in  softer  ground, — and  from  its  burrowing  habits  it  is 
iknown  to  the  colonists  as  the  “ badger,”  although  it  agrees  with  the  true  Badgers 
in  no  other  particulars  of  its  ceconomy.  Its  food  consists  entirely  of  vegetable  matter, 
£ such  as  grass  and  roots,  the  latter  of  which  it  digs  up  with  its  strong  claws.  It  is 
,1  quiet  creature,  and  maybe  easily  domesticated  ; its  flesh  is  said  to  be  exceedingly 
•delicate.  Several  specimens  have  been  brought  to  Europe.  The  female  produces  three 
• ir  four  young  at  a birth,  and  is  said  to  take  the  greatest  care  of  them. 

The  second  family  is  that  of  the  Macropodidce  or  Kangaroos,  which  are  at  once 
•.distinguished  amongst  the  Marsupials  by  the  structure  of  the  hind  legs.  These  organs 
ire  exceedingly  long  and  powerful,  and  the  feet,  which  are  much  elongated,  rest  with 
Iieir  whole  sole  upon  the  ground ; the  fore  legs  on  the  contrary  are  very  short,  and  are 
; >f  little  use  to  the  animal  in  progression,  its  movements  consisting  in  powerful  leaps 
[ dfected  by  the  extension  of  the  hind  legs.  In  its  natural  position  the  Kangaroo  sits 
upright  upon  its  haunches  with  the  assistance  of  its  powerful  tail,  which  with  the  two 
..find  feet  forms  a sort  of  tripod.  In  opposition  to  this  great  development  of  the  hind 
>arts  of  the  body,  all  the  fore  parts  are  exceedingly  small,  so  that  some  fanciful 
bservers  have  compared  the  animal  to  a creature  compounded  out  of  portions  of  two 
■t  thers  of  very  different  bulk. 

The  head  is  small,  and  furnished  with  good  large  ears,  and  the  upper  lip  is  cleft. 
Tie  dentition  is  very  different  from  that  of  the  "Wombats,  and  in  some  respects 
r esembles  that  of  the  Horse.  There  are  six  incisors  in  the  upper  jaw,  but  only  two  in 
tie  lower;  the  canines  are  always  deficient  in  the  lower  jaw,  and  very  small  in  the 
rpper,  where  they  are  also  sometimes  wanting  or  concealed  by  the  gums  ; so  that  there 
s t always  a considerable  space  between  the  incisors  and  the  molars,  which  are  five  in 
r umber  on  each  side,  and  of  a more  or  less  quadrangular  form.  The  anterior  feet  are 
uirnished  with  five  toes,  each  of  which  is  armed  with  a claw ; the  hind  feet  on  the 
j ontrary  only  possess  four  toes,  the  inner  one  or  great  toe  being  deficient.  Of  theso 
1 le  two  outer  are  the  largest,  and  are  terminated  by  strong  hoof-like  nails,  whilst  the 
i.  mer  ones  are  united  together  as  far  as  the  root  of  the  nails. 
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With  regard,  to  the  structure  of  the  internal  organs,  we  may  observe  that  the 
stomach  is  of  a complex  structure,  being  divided  by  constrictions  iuto  several  com- 
partments. The  object  of  this  arrangement  is  not  clearly  known  ; but  Professor  Owen 
..as  observed  a sort  of  rumination  to  take  place  in  some  species.  The  ccecum  attains  a 
considerable  size,  but  is  destitute  of  the  vermiform  appendage. 

The  Kangaroos  are  almost  entirely  confined  to  Australia  and  Yan  Diemen's  Land;, 
but  species  are  found  in  the  adjacent  islands,  and  even  in  New  Guinea.  They  are 


entirely  herbivorous,  and  live  for  the  most  part  in  the  grassy  plains  ; but  some  species, 
forming  Dr.  Gray’s  genus  Petrogale,  are  found  in  rocky  places.  They  are  timid 
creatures,  but  when  seized  defend  themselves  with  violent  strokes  of  their  hind  feet, 
which,  from  their  great  power  and  the  strength  of  their  nails,  constitute  formidable 


Fig.  319. — Great  Kangaroo  ( JIacropus  Giganteus). 
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weapons.  Unlike  the  generality  of  herbivorous  animals,  however,  they  do  not  usually 
colleet  into  flocks,  although  they  may  sometimes  ho  seen  in  considerable  numbers 
together.  In  feeding,  they  rest  upon  the  fore  feet,  and  when  thus  engaged,  the  young, 
which  frequently  retreat  to  the  abdominal  pouch  long  after  they  arc  able  to  graze  like 
their  parents,  may  often  bo  seen  protruding  their  heads,  and  cropping  the  herbage  at 
the  same  time  with  the  mother.  According  to  Quoy  and  Gaimard,  they  also  run  on  all 
fours  when  pursued  by  dogs.  Their  ordinary  mode  of  progression,  as  already  men- 
tioned, consists  in  long  leaps,  effected  by  the  agency  of  the  hind  legs  alone,  and  in 
: these  efforts  the  long  powerful  tail  is  employed  in  maintaining  their  equilibrium. 

The  Tree  Kangaroos  ( Dendrologies ),  of  which  two  species  arc  found  in  New  Guinea, 
differ  remarkably  from  the  rest  of  the  family  by  their  adaptation  to  an  arboreal  life. 

The  size  of  the  animals  belonging  to  this  family  varies  greatly,  some  of  the 
largest  species  being  more  than  four  feet  long  in  the  body,  whilst  the  smallest  are 
about  the  size  of  a small  rabbit  or  large  rat.  Of  the  latter  description  are  the 
•Kangaroo  Eats  ( Kypsiprymnus ),  little  nocturnal  animals,  which  feed  to  a great  extent 
.on  roots. 

The  flesh  of  the  larger  species  of  Kangaroos  ( Macropus  giganteus,  Fig.  319, 
M.  nemoralis,  M.frultcus,  and  others),  is  esteemed  excellent  food  both  by  the  natives 
and  colonists  of  Australia,  and  that  of  several  of  them  is  commonly  seen  in  the  markets 
of  Sydney.  The  colonists  hunt  the  Kangaroo  with  powerful  dogs,  and  the  sport  is  of 
an  exciting  description,  as  the  animal  not  only  endeavours  to  escape  by  exerting  hi3 
utmost  speed,  but  also,  when  the  dogs  come  close  up  to  him,  strikes  powerful  blows  at 
• •.them  with  his  tail.  "When  seized  by  the  dogs,  he  also  frequently  wounds  them 
f : severely  with  his  hind  feet. 

IThe  native  Australians  take  these  animals  in  a variety  of  ways.  Sometimes  a 
number  of  them  go  out  in  company  to  hunt  the  Kangaroo  ; sometimes  they  take  them 
. in  pitfalls  and  snares,  or  kill  them  with  spears  when  they  come  to  drink.  Another 
:mode,  which  is  probably  the  most  usual  of  all,  is  described  in  a most  graphic  and 
picturesque  manner  by  Captain  Grey.  The  native  advances  quietly  in  the  direction 
where  he  expects  to  find  his  game,  with  every  sense  on  the  alert  to  give  him  early 
notice  of  its  approach.  When  the  animal  is  near  him,  he  is  seen  to  assume  an  attitude 
c )f  intense  attention,  and,  at  a given  signal,  his  wives  and  children,  who  accompany 
trim,  drop  immediately  upon  the  ground.  When  the  savage  is  thus  occupied,  Captain 
Grey  says,  you  will  see  at  about  a hundred  yards  from  him  “ a Kangaroo  erect  upon 
i:ts  hind  legs,  and  supported  by  its  tail;  it  is  reared  to  its  utmost  height,  so  that  its 
t lead  is  between  five  and  six  feet  above  the  ground  ; its  short  paws  hang  by  its  side, 
tts  ears  are  pointed — it  is  listening  as  carefully  as  the  native,  and  you  see  a little  head 
[•  eering  out  from  its  pouch,  to  inquire  what  has  alarmed  its  mother.  But  the  native 
tnoves  not ; you  cannot  tell  whether  it  is  a human  being  or  the  charred  trunk  of  a 
t turned  tree  which  is  before  you,  and  for  several  minutes  the  whole  group  preserve 
1 heir  relative  position ; at  length  the  Kangaroo  becomes  reassured,  drops  upon  its  fore 
: >aws,  gives  an  awkward  leap  or  two,  and  goes  on  feeding,  the  little  inhabitant  of  its 
i.  ouch  stretching  its  head  further  out,  tasting  the  grass  its  mother  is  eating,  and 
vidently  debating  whether  or  not  it  is  safe  to  venture  out  of  its  resting-place,  and 
p ambol  about  amongst  the  green  dewy  herbage. 

“ Meantime  the  native  moves  not  until  the  Kangaroo,  having  two  or  three  times 
-esumed  the  attitude  of  listening,  and  having,  like  a monkey,  scratched  its  side  with 
' ts  fore  paw,  at  length  once  more  abandons  itself  in  perfect  security  to  its  feed,  and 
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playfully  smells  and  rubs  its  little  one.  Now  the  watchful  savage,  keeping  his  body 
unmoved,  fixes  the  spear  first  in  the  throwing-stick,  and  then  raises  his  arms  in  the 
attitude  of  throwing,  from  which  they  arc  never  again  moved  until  the  Kangaroo  dies 
or  runs  away.  Ilis  spear  being  properly  secured,  he  advances  slowly  and  stealthily, 
no  part  moving  but  his  legs ; whenever  the  Kangaroo  looks  round,  he  stands  motion- 
less in  the  position  he  is  in  when  it  first  raises  its  head,  until  the  animal,  again  assured 
of  its  safety,  gives  s skip  or  two,  and  goes  on  feeding.  Again  the  native  advances, 
and  this  scene  is  repeated  many  times,  until  the  whistling  spear  penetrates  the  devoted 
animal.” 

Besides  the  flesh,  the  skin  of  the  Kangaroo  is  highly  valued,  as  the  leather  made 
from  it  is  admirably  adapted  both  for  shoes  and  gloves.  The  best  leather  is  said  to  be 
afforded  by  the  skin  of  the  Bush  Kangaroo  (M.  fruticus)  of  Van  Diemen’s  Land;  this 
is  the  only  kind  which  the  more  fashionable  members  of  society  in  Sydney  will  con- 
descend to  have  in  their  boots  and  shoes,  and  accordingly  immense  numbers  of  the 
skins  are  annually  imported  into  New  South  Wales  from  Van  Diemen’s  Land. 

The  third  and  last  family  of  the  phytophagous  marsupials  is  that  of  the  Phalangis- 
tidee , or  Phalangers,  which  resemble  the  Kangaroos  to  a considerable  extent  in  their 
dentition,  but  differ  from  these  in  their  complete  adaptation  for  an  arboreal  existence. 
Thus  the  hind  legs  are  only  of  a proportionate  length  to  the  anterior  limbs,  and  all  the 
feet  are  furnished  with  five  toes  ; the  second  and  third  toes  of  the  hind  feet  are,  how- 
ever, united  together.  The  incisor  teeth  are  six  in  the  upper  and  two  in  the  lower 
jaw;  the  canines  are  small,  and  the  lower  jaw  is  sometimes  quite  destitute  of  them. 
The  stomach,  unlike  that  of  the  Kangaroos,  is  simple  in  its  construction,  and  the 
intestine  is  furnished  with  a very  long  ccecum.  The  tail  is  usually  very  long,  hut  in 
one  genus,  on  the  contrary,  it  is  reduced  to  a mere  rudiment. 

These  animals,  of  which  the  largest  measures  about  three  feet  in  length,  including 
the  tail,  occur’  in  Australia  and  many  of  the  islands  of  the  Eastern  Archipelago.  They 
live  in  woods,  climbing  about  with  great  agility  amongst  the  branches,  in  which  the 
long-tailed  species  assist  themselves  by  clinging  with  the  tail.  They  are  nocturnal  in 
their  habits,  and,  like  most  nocturnal  animals,  are  furnished  with  large  eyes ; during 
the  day  they  sleep  rolled  up  into  a ball.  Their  food  consists  of  fruit  and  leaves ; hut 
it  also  appears  probable  that  they  m'ay  occasionally  prey  upon  birds,  which  they  sur- 
prise at  night  roosting  in  the  trees,  as  they  have  been  found  in  confinement  to  prefer 
meat  to  any  other  food.  They  are  said  to  emit  a most  disagreeable  odour ; but 
are  nevertheless  regarded  as  excellent  food  by  the  natives  of  the  countries  in  which 
they  occur,  who  appear  to  capture  them  in  great  numbers.  According  to  some  writers, 
indeed,  their  capture  is  very  easy,  as,  when  they  are  found  suspended  by  their  tails  to 
the  branches,  it  is  said  they  may  readily  be  made  to  descend  by  looking  fixedly  upon 
them  for  some  time. 

Of  the  true  Phalangers  ( Fhalangista ) there  are  two  groups,  in  one  of  which  the  tail 
is  entirely  covered  with  bushy  hair,  whilst  in  the  other  the  extremity  is  naked.  It  is 
remarkable  that  each  of  these  groups  is  exactly  circumscribed  in  its  geographical  dis- 
tribution, the  species  with  the  tip  of  the  tail  bare  being  confined  to  the  islands  of  the 
Eastern  Archipelago,  whilst  those  in  which  the  whole  organ  is  clothed  with  hair  are 
found  only  in  Australia  and  Van  Diemen’s  Land.  The  species  of  both  groups  are 
tolerably  numerous,  especially  those  of  the  latter  ; and  several  of  the  species  occur  in 
the  greatest  abundance.  The  natives  of  the  Molucca  Islands  call  them  Cuscus,  or 
Cousous ; and  in  New  Ireland  the  natives  give  the  name  of  Capoul  to  their  common 
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species  (P.  cavifrons).  The  common  species  in  Australia  (P.  vulpina ) is  well-lcnown  to 
the  colonists  as  the  Opossum ; it  is  nearly  two  feet  long  in  the  body,  and  its  flesh  is  a 
favourite  food  with  the  natives,  who  hunt  it  with  great  success. 

The  Flying  Phalangers  (Petaurus)  are  distinguished  from  tho  True  Phalangers, 
which  they  resemble  in  most  respects,  by  the  possession  of  a broad  fold  of  skin  which 
runs  down  each  side  of  the  body  from  tho  anterior  to  tho  posterior  limbs,  and  which 
when  stretched  by  the  extension  of  tho  logs,  serves  as  a sort  of  parachute  to  support 
the  creature  in  springing  from  one  tree  to  another.  It  cannot,  however,  fly,  in  tho 
true  sense  of  the  word.  The  tail  is  long  and  bushy,  and  is  destitute  of  the  prehensile 
power  possessed  by  that  of  the  True  Phalangers.  They  are  pretty  little  creatures,  the 
largest  measuring  about  two  feet  long,  including  the  tail,  which  makes  about  half  its 
length ; whilst  the  smallest  species  is  not  larger  than  a mouse.  The  fur  is  soft  and 
fine,  and  that  of  one  species  (P. 

sciureus ) is  in  considerable  esteem  M s 

amongst  the  Australian  colonists. 

The  Flying  Phalangers  are  found 
only  in  Australia  and  New  Gui- 
nea ; one  species  occurs  in  Nor- 
folk Island,  but  none  in  Yan 
Diemen’s  Land. 

We  have  already  mentioned 
that  in  one  genus  of  this  family 
the  tail  is  reduced  to  a mere 
stump ; this  is  the  genus  Phasco- 
larctos , of  which  two  species  are 
recorded,  both  natives  of  New 
Holland,  where  they  are  known 
to  the  colonists  under  the  names 
of  “ monkeys  ” and  “ bears.” 

The  only  species  of  the  habits  of  which  we  know  anything  is  the  Koala  (P.  cimreus ), 
which  inhabits  the  woods  of  New  South  "Wales.  It  is  about  two  feet  in  length,  and 
covered  with  a soft  gray  fur ; the  ears  are  adorned  with  tufts  of  long  hairs.  Like 
the  other  Phalangers  it  lives  on  trees,  and  is  a slow  nocturnal  creature,  feeding 
principally  on  the  tender  shoots  of  particular  trees,  and  also  occasionally  descending 
to  the  ground  in  search  of  roots.  Its  flesh  is  highly  esteemed  by  the  natives  of 
Australia,  who  climb  the  highest  trees  in  its  pursuit.  When  the  young  have  become 
too  large  for  their  ordinary  retreat  in  the  pouch  of  tho  mother,  they  mount  npon 
her  shoulders,  and  are  carried  about  by  her  in  this  position. 

_ ^,rom  the  Phalangers,  of  which  most,  if  not  all,  subsist  to  a certain  extent  upon 
animal  food,  we  pass  by  an  easy  transition  to  the  rapacious  Marsupials.  These  are  at 
once  distinguished  from  the  vegetable  feeders  by  the  nature  of  their  dentition.  The 
incisors  are  small,  and  present  in  considerable  number  in  both  jaws  ; the  upper  jaw 
bears  from  eight  to  ten,  and  the  lower  from  six  to  eight  of  these  teeth.  The  canines 
1 4130  arc  alwaT8  larS°  and  present  in  both  jaws,  and  the  true  molars  are  furnished  with 
several  points.  This  section  of  the  order  includes  four  families. 

In  the  first  of  these,  the  Peramclida ?,  or  Bandicoot  Rats  of  Australia,  there  aro  six 
incisor  teeth  in  the  lower  jaw,  and  eight  or  ten  in  tho  upper  ; the  true  molars  arc  four 
m number  on  each  side  in  each  jaw,  and  between  these  and  the  canines  there  are  three 


Fig.  320. — The  Koala  ( Phascolarctos  cinereus). 
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false  molars.  The  total  number  of  teeth  is  consequently  forty-six  or  forty-eight ; the 

latter  number  prevails  in  the 
typical  genus  Perameles.  The 
form  of  the  molars  agrees  with 
that  observed  in  the  Insectivo- 
rous Placental  Mammalia,  with 
which  the  Bandicoots  seem  to 
correspond. 

The  structure  of  the  limbs  is 
remarkable,  the  hind  legs  being 
much  longer  than  the  anterior 
pair,  and  adapted  for  leaping, 
like  those  of  the  Kangaroos. 
The  ■ fore  feet  are  composed  of 
five  toes,  but  the  two  outer  are 
reduced  to  the  form  of  small 
tubercles  placed  very  far  back, 
and  concealed  amongst  the  hair ; 
they  are,  however,  furnished  with 
minute  nails.  The  feet  conse- 
quently appear  to  consist  only  of 
three  toes,  which  are  completely 
separate,  and  armed  with  strong 
digging  claws.  .In  the  genus  Chce- 
ropics  this  number  is  even  reduced 
to  two.  In  the  hind  feet  the 
inner  toe  is  rudimentary  or  en- 
tirely wanting  {Char opus) ; the 
Fig.  321.—  Crab-eating  Opossum  {Didclphys  cancrivora).  second  and  third  are  completely 
united,  and  the  two  outer  toes  are  the  largest  and  separate. 

The  Bandicoots  are  small  animals,  which  inhabit  different  parts  of  Australia  and 
Van  Diemen’s  Land.  They  are  nocturnal  animals,  which  dig  themselves  burrows  in 
the  soft  ground,  for  which  purpose  their  claws  are  well  adapted  ; and  from  this  circum- 
stance and  the  unusual  length  of  its  ears,  one  of  the  species  (P.  lagotis)  is  called  the 
“ rabbit”  by  the  colonists  of  Swan  River.  The  flesh  of  the  animal  is  said  to  resemble 
that  of  the  Rabbit,  but  their  food  is  generally  of  a very  different  nature,  consisting 
principally  of  insects  and  grubs,  although  some  species  are  said  to  have  a particular 
predilection  for  roots,  and  especially  bulbs.  Their  gait  consists  of  a series  of  hops,  in 
which,  however,  they  are  said,  like  the  Rabbit,  to  use  their  fore  feet. 

The  Didclphidce,  or  Opossums,  forming  the  next  family,  arc  peculiar  to  America ; 
and  to  this  group  belonged  the  first  examples'  of  Marsupial  animals  with  which 
Europeans  were  acquaintod.  The  dentition  in  these  animals  is  remarkable,  as  they 
alone,  of  all  the  Marsupials,  possess  eight  incisors  in  the  lower  jaw.  In  the  upper 
jaw  there  are  ten  of  these  teeth ; and  as,  in  addition  to  the  canines,  there  are  four 
true  and  three  false  molars  on  each  side  of  each  jaw,  the  total  number  of  teeth 
amounts  to  no  less  than  fifty.  The  head  is  long  and  pointed,  with  large,  rounded,  and 
nearly  naked  ears.  The  feet  are  all  composed  of  five  toes,  furnished  with  small  clavs; 
the  inner  toe  of  the  hind  feet  forms  an  opposable  thumb,  and  is  destitute  of  a claw.  The 
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tail  is  naked  and  scaly,  except  at  the  base,  where  it  is  clothed  with  fur  like  that  on  the 

body,  and  its  tip  forms  a prehensile  organ  of  great  power.  The  females  are  sometimes 
provided  with  a regular  pouch, 

but  more  commonly  this  is  re- 
placed by  two  folds  of  skin. 

The  Opossums  are  found  in 
all  parts  of  America,  from  tho 
state  of  La  Plata  in  the  south  to 
the  shores  of  the  Great  Lakes  in 
the  north ; but  they  are  most 
abundant  in  the  warm  regions  of 
South  America.  They  live  in 
the  woods  and  forests,  and  exhibit 
great  skill  in  climbing  trees,  an 
operation  in  which  their  hand- 
like hind  feet  are  a great  assist- 
ance to  them.  Their  prehensile 
tails  are  usually  employed  only  to 
suspend  them  from  the  branches, 
and  in  this  position,  with  the 
head  downwards,  they  will  often 
remain  for  hours.  They  are 
nocturnal  in  their  habits,  and 
generally  slow  in  their  move- 
ments. Their  fosd  consists  of 
small  animals,  such  as  mice, 


•' irgiman  Opossum,  with  its  Young 
( t idclphys  Virginiana). 


birds,  and  insects ; they  are  fond  Fig.  322.— 

of  the  eggs  of  birds,  and  are  said  . „ . ,m 

also  to  feed  on  fruits.  They  are  also  particularly  partial  to  blood,  for  tho  sake  of 
which  they  sometime,  commit  serious  depredations  in  nen-roosts.  The  ’ 

leavmg  the  pouch,  arc  usually  carried  about  for  some  time  on  the  back  of  the  m„C 
where  they  eteady  theaiselves  by  twisting  their  tails  round  that  of  their  parent 

Itwo  flt  lTl  Tf*  ",  , ! thc  krs6st  !P“i<,s  from  two  feet  to 

two  feet  and  a half,  mcludmg  the  tail,  which  is  about  as  long  as  the  body  the 

smallest  species  is  not  more  than  seven  inches  in  length  The  flesh  of  thro  1* 

: species  is  eaten,  and  is  said  to  bo  while  and  good,  although  many  people  have  a p«S 

against  it,  on  account  of  the  very  rat-like  character  of  tne  tail  When  threatened  wit  it 

' danger  they  counterfeit  death  most  admirably,  and  may  even  be  picked  up  or  i^‘d 
•Without  giving  any  sign  of  life.  r i or  mjuiea 

The  earliest  known  species  was  the  Virginian  Opossum  (D.  virginiana  Fig  3221 
•the  only  representative  of  this  group  that  inhabits  North  Amm-i™  t l ■ g'  ^ 
.distributed  in  the  United  States,  and  is  abundant  in  the  southern  parts  of 'the'u^  7 
• It  is  one  of  thc  larger  species.  Tho  true  Opossum  (J).  Opossum)  is  I , 
common  in  Guiana,  but  rare  in  Brazil  where  one  nf  i P exceedingly 

fCrab-eating  Opossum  (J,.  Fig.  321),  which  is  L of  a 

;SToup.  It  is  said  to  prefer  marshy  districts,  and  to  be  exceedingly  fond  of  Crabs  ^ 
We  must  also  refer  to  another  South  American  species  thc  Yarl  Tn, 

FiS'  323)-  “ *******  from  the  ordinary 
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palmated  hind  feet,  which  enable  it  to  swim  and  dive  with  facility,  and  by  several 
other  characters,  which  may,  perhaps,  entitle  it  to  rank  as  the  type  of  a distinct  family 

In  its  form,  this  curious 
little  animal  has  a good 
deal  of  resemblance  to  the 
Otters,  and  was  originally 
described  by  Buffon  as  the 
“ little  Otter  of  Guiana.’' 
It  also  resembles  those 
animals  in  its  habits, 
seeking  its  food,  which 
consists  of  small  fishes, 
aquatic  insects,  and  Crus- 
tacea, in  the  water,  and 
living  in  holes  in  the 
banks.  It  is  said  to  be 
furnished  with  cheek 
pouches,  in  which  it  stows 
away  its  food  until  its 
return  to  the  shore,  and 
possesses  another  remark- 
able character,  in  the  presence  of  a peculiar  process  of  the  pisiform  bone  of  the  wristr 
which  gives  it  the  appearance  of  having  the  rudiment  of  a sixth  finger,  as  which  it  was 
indeed  described  by  Temrninck. 

The  family  of  the  Mynnecobiidee  includes  only  a single  species,  the  Myrmecobiusfas- 
ciatus,  or  Banded  Ant-eater,  an  inhabitant  of  the  southern  and  western  parts  of  Aus- 
tralia. It  is  distinguished  from  all  the  other  Marsupials  by  the  great  number  of  its 
teeth,  which  are  more  numerous  even  than  those  of  the  Opossums.  This  increase  is  in 
the  molars,  of  which  there  are  five  on  each  side  in  the  upper  jaw,  and  six  in  the  lower  • 
between  these  and  the  canines  there  are  three  false  molars  in  each  jaw,  and  the  incisors 
are  eight  in  number  in  the  upper,  and  six  in  the  lower  jaw.  The  total  number  of  teeth 
is  consequently  fifty-two.  The  molars  are  furnished  with  small  pointed  tubercles  like 
those  of  the  ordinary  insectivorous  quadrupeds,  which  this  animal  resembles  in  its  food. 

The  head  of  the  Myrmecobius  is  terminated  in  front  by  a pointed  snout  and  furnished 
with  narrow  pointed  ears.  The  anterior  feet  have  five  and  the  posterior  four  toes,  all 
furnished  with  strong  claws,  and  the  tail  is  rather  long  and  bushy.  Its  feet  are  formed 
for  running  on  the  ground,  where  it  progresses  by  successive  leaps  like  a squirrel ; but 
when  pursued  it  usually  takes  refuge  in  the  hole  of  a tree. 

Its  food  consists  of  insects,  which  it  is  said  to  collect  in  the  same  way  as  the  true 
Ant-eaters  and  the  Echidna  by  protruding  its  long  tongue,  and  it  is  generally  found  in 
- districts  containing  many  Ant-hills,  no  doubt  for  the  sake  of  the  abundant  supply  of 
food  which  it  obtains  in  such  situations.  The  female  is  destitute  of  a pouch,  but  the 
young  when  adhering  to  the  teats,  are  said  to  be  concealed  by  the  long  hairs  which 
grow  upon  the  belly  of  the  mother.  It  is  an  elegant  little  creature,  measuring  about 
eighteen  inches  in  length,  including  the  tail ; the  anterior  parts  are  of  a reddish  tawny 
colour,  and  the  hind  part  of  the  back  is  adorned  with  transverse  bands  of  black  and 
white. 

In  the  preceding  families  the  ccecum  is  of  moderate  size,  but  in  the  following  one  it 
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is  entirely  wanting.  This  is  the  family  ot  the  Dasyuridee,  or  Dasyures,  including  the 
most  carmyorous  species  of  the  Marsupial  series,  which  it  completes.  The  teeth  are 
usually  forty-six  in  number,  anil  agree  in  their  arrangement  with  those  of  the  Opos- 
sums, except  that  there  are  only  eight  incisors  in  the  upper  and  six  in  the  lower  jaw. 
in  tne  typical  genus  Dasyurus,  however,  there  are  only  two  false  molars  between  the 
true  molars  and  the  canines,  so  that  the  total  number  of  teeth  is  reduced  to  forty-two. 
IThe  form  of  the  molars  in  the  upper  jaw  is  usually  irregularly  triangular,  with  three 
points  ; but  those  in  the  lower  jaw  are  compressed  cutting  teeth,  the  edges  of  which 
are  also  furnished  with  three  points.  The  feet  are  formed  for  terrestrial  progression  • 
the  antenor  have  five  toes  and  the  posterior  four,  all  perfectly  separate  and  armed  with 
curved  claws.  The  deficient  toe  of  the  hind  feet  is  sometimes  represented  by  a sort  of 
tubercle,  which,  however,  does  not  reach  the  ground.  The  tail  is  of  moderate  length, 
or  elongated,  and  always  well  covered  with  hair.  This  family  includes  the  largest  of 
-ae  rapacious  Marsupials.  They  arc  evidently  analogous  to  the  ordinary  carnivorous 

piadrupeds,  not  only  in  their  ferocity  and  carnivorous  propensities,  but  also  more  or 
:ess  in  form. 


A striking  instance  of  this  is  presented  by  the  Pouched  "Wolf  ( Percicyon  or  Thylaci- 
•us  cynocephalus),  which,  both  in  its  general  form  and  the  structure  of  its  extremities 
. losely  resembles  a large  Dog  or  Wolf.  It  is  of  a yellowish-gray  colour,  with  trans- 
erse  black  bands  on  the  hinder  part  of  the  back,  whence  it  has  obtained  the  names 
:f  the  ‘-Zebra  Wolf,”  the  “ Hycena,”  and  the  “Tiger”  from  our  colonists  in  Van 
Jiemen's  Land,  to  which  island  it  appears  to  be  exclusiyely  confined.  It  is  a most 
lamivorous  animal,  often  committing  considerable  ravages  amongst  the  flocks  of  sheep, 
ut  it  has  now  become  rather  rare,  except  in  the  wildest  and  most  inaccessible  parts  of 
•ie  c°l°ny,  where  it  lives  amongst  the  caves  of  the  mountains  and  feeds  upon  the 
mailer  Kangaroos  and  other  Mammalia.  It  is  even  said  sometimes  to  devour  the 
echidna,  notwithstanding  his  spiny  protective  coat.  It  is  a strictly  nocturnal  animal, 
emains  of  an  animal  nearly  allied  to  this  ( Thylacotherium ) have  been  found  in  some  of 
! ’.e  secondary  strata  in  Europe. 


Of  the  typical  Dasyures  ( Dasyurus ) the  largest  species  (Z>.  nr  shuts)  is  also  a native 
an  Diemen’s  Land,  where  it  is  commonly  known  amongst  the  colonists  by  the 
1 me  °1>  th®  “ Devil.”  It  is  about  eighteen  inches  long  in  the  body,  and  is  covered  with 
°ng,  thick,  coarse  hair,  of  a black  colour,  with  a few  white  spots  on  the  breast  and 
| oulder3.  It  is  of  a most  savage  nature,  and  is  often  destructive  to  sheep,  to  which  its 
i worful  jaws  render  it  a most  formidable  enemy,  notwithstanding  its  comparatively 
Ciallsize.  When  ^ an  Diemen’s  Land  was  first  colonized,  the  “Devils”  were  very 
i undant,  and  did  much  mischief  amongst  the  poultry,  but  they  arc  now  for  the  most 
F "t  Vanished  to  the  woods  in  the  unfrequented  parts  of  the  country,  where  they 
terciae  their  destructive  propensities  on  the  small  wild  quadrupeds  and  birds. 

In  the  genus  Phascogale,  which  includes  several  small  Opossum-like  animals,  with 
t-ihy  tails,  the  first  toe  of  the  hind  foot,  instead  of  being  absent  or  quite  rudimentary, 

■ )f  sufficient  length  to  be  employed  as  a thumb  in  grasping,  and  these  animals  con- 
g uently  ascend  trees  with  facility  in  the  pursuit  of  the  insects  which  constitute  their 
> d.  One  species  of  this  genus  is  smaller  than  our  common  Mouse. 


Sub-class  II. — Placentaria. 

• General  Characters. — It  will  be  unnecessary  to  enter  at  any  length  upon  the 
f1  Tactcrs  of  this  group,  as  their  leading  peculiarities  are  the  same  as  those  of  the 

2 v 
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class ; these  they  exhibit  in  their  highest  degree  of  perfection,  the  connexion  between 
the  mother  and  the  young  being  continued  for  a much  longer  period  than  in  the  Apla- 
centaria,  so  that  the  young  animal  when  born  is  in  a far  more  perfect  state,  and,  in 
fact,  in  some  instances  is  able  to  walk  almost  from  the  moment  of  its  introduction  into 
the  world.  The  principal  distinctions  by  which  this  sub-class  is  separated  from  the 
preceding  one  consist  in  the  absence  of  the  ventral  pouch  and  marsupial  bones,  and  in 
the  presence  of  the  great  commissure,  or  corpus  callosum,  uniting  the  hemispheres  of 
the  brain.  In  other  respects,  the  numerous  animals  forming  this  group  present  an 
extraordinary  diversity  of  structure,  and  the  orders  into  which  they  are  divided  arc  in 
consequence  very  numerous. 

Divisions. — The  first  order  consists  of  the  strictly  aquatic  Mammalia,  in  which 
the  body  is  fish-like  in  its  form,  with  the  anterior  members  converted  into  fins,  and  the 
hinder  limbs  entirely  wanting ; these  are  called  Cetacea.  The  three  following  orders 
are  distinguished  by  having  the  toes  encased  in  hoofs,  or  so  completely  enveloped  in  the 
integuments,  that  their  divisions  are  completely  concealed,  and  the  only  external  evidence 
of  their  existence  is  to  be  fouud  in  the  hoof-like  nails  with  which  the  foot  is  provided. 
Of  these  the  Pachydermata  have  always  two  or  more  toes  in  each  foot,  indicated  as  above 
stated  by  the  number  of  hoofs,  and  the  skin  is  usually  naked  and  furnished  only  with  a 
few  scattered  bristles.  In  the  Solidungula  the  legs  terminate  in  a single  toe,  with  an 
undivided  hoof;  and  the  Ruminantia  are  characterized  by  their  cleft  hoofs,  the  absence 
of  incisor  teeth  in  the  upper  jaw,  and  the  peculiar  structure  of  the  stomach,  which 
enables  them  to  return  their  food  into  the  mouth,  and  submit  it  to  a second 
mastication. 

The  fifth  order  of  the  True  or  Placental  Mammalia  appears,  to  a certain  extent, 
intermediate  between  the  Ungulate  forms  and  the  Unguiculate  orders  which  make 
up  the  remainder  of  the  class,  their  long  curved  claws  being  hollowed  out  at  the 
base,  so  as  to  enclose  the  extremities  of  the  toes  much  in  the  same  way  as  a hoof. 
They  are  further  distinguished  by  the  total  absence  of  incisor  and  canine  teeth  in 
both  jaws.  These  are  called  Edentata. 

Of  the  Unguiculata,  or  clawed  Mammalia,  the  Rodentia  are  distinguished  by  the 
absence  of  canine  teeth,  and  by  their  chisel-like  gnawing  incisors.  In  the  Pinnipedia 
the  canines  are  greatly  developed,  and  the  molars  compressed  and  sharp-edged,  indi- 
cating the  carnivorous  propensities  of  the  animals ; whilst  the  body  is  fish-like  in 
form,  and  the  four  limbs  are  converted  into  paddle-like  organs.  The  Carnivora  havi 
limbs  adapted  for  ordinary  terrestrial  progression,  with  the  toes  armed  with  sharp  claws ; 
and  the  teeth  are  adapted  for  cutting  flesh.  The  Insectivora  resemble  the  Carnivora  in 
many  respects ; but  their  molar  teeth  are  broad,  and  furnished  with  several  pointed 
tubercles.  In< 1$  Chiroptera  the  anterior  extremities  are  converted  into  wings,  by  the 
expansion  of  a leathery  membrane  between  the  elongated  fingers.  The  Quadrumana 
are  furnished  with  grasping  hands  on  all  four  extremities ; whilst  the  Bimana , in- 
cluding only  the  human  species,  have  the  anterior  limbs  alone  provided  with  hands. 

Order  III. — Cetacea. 

General  Characters. — This  order,  which  includes  the  "Whales  and  some  allied 
animals,’  is  distinguished,  as  already  stated,  by  the  fish-like  form  of  its  members,  which 
are  thus  adapted  for  passing  their  existence  in  the  water.  The  Cetacea  are  generally 
very  bulky  creatures,  in  which  the  head  is  often  of  a most  enormous  size  ; the  body 
tapers  oT  posteriorly,  and  i3  terminated  by  a broad  tail  fin,  which,  like  that  of  tho 
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: fishes,  is  the  principal  agent  in  swimming,  but  is  set  on  in  the  contrary  direction,  being 
l transverse  instead  of  perpendi-  1 1 ° 

cular  (Fig.  324).  This  caudal 
! fin  is  supported  upon  a firm  car- 
• tilaginous  basis,  but  has  no  trace 
of  rays  or  bones.  The  anterior 
limbs  are  converted  into  power- 
ful fins,  completely  enclosed  in 
an  uniform  skin;  but  beneath 
rthis  we  find  the  usual  bones  of 
Twhich  the  arm  of  a vetebrated 
-animal  is  composed,  although 
^considerably  shortened.  In  some 
.nstances  the  phalanges  are  very 
numerous,  but  the  fingers  rarely  Fig.  324.— Tail  of  the  Whale 

‘T-  °f  DaiU'  The  P0S‘cri°r  limls  entWy  anting,  and  the  onlv 
iisnaaynSteriLV1Wtato\TfaPaVfvTS  Su5pen,icd  the  muscles,  and 

olumn,  rtth“  des«.ut 

r , . , 0*  that  peculiar  series  of  anchvlosed  vertebra1  eilWl 

AeTr^’  T I"  TT  " th°  °rdina^  Mammalia  t0  ^ve  firm'suppoJt  the  peMs 

? ® Z ™ Wver>  distiQg-^ed  from  the  lumbar  by  the 

= of  small  inferior  Y.shaped  arches;  these  disappear  towards  [hfe« 


triLTStr11’ 80  as  t0  prevcnt  “y  ***  * wt  ns 

fta,eIem“‘> aithoueh  ii 

Lik  Of  tZl  V , ; , eye  18  of  very  smaI1  sizc  when  cornered  with  the 

Uk  of  the  animal,  and,  from  the  immense  development  of  the  fneini  i •*  * 

: 3ears  bc  P^ced  nearly  in  the  middle  of  the  body  1 ’ 11  °ften 

ueath  the  skin  is  ^ 

- * f-*  H».  in  pteserving01 

0 that  it  reduces  its  specific  gravity.  It  is  this  blubber,  whichk  often  T° 
-nnous  quantity,  that  forms  the  principal  object  for  whieh  il  P t m 

b*ned.  The  Cetacea  are  all  inhabitants  of  the  sea  Th»f  ^8°  Ck,;eature8  are 
7 distinct  groups,  or  sub-orders  T 7 ° dlV,Slble  into  tw0 
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Sub-order  I. — Cete. 

In  the  first  of  these,  consisting  of  the  true  or  typical  Cetacea  (the  "Whales,  Por- 
poises and  their  allies),  the  body  is  peculiarly  fish-like  in  its  form,  the  teats,  two  in 
number,  are  placed  on  the  belly,  and  the  nostrils  on  the  top  of  the  head.  Of  the  latter 
there  are  sometimes  two  and  sometimes  only  one  ; they  do  not  appear  to  serve  as  organs 
of  smell,  but  must  be  regarded  merely  as  respiratory  apertures,  and  orifices  for  the  expul- 
sion of  the  water  taken  into  the  mouth  with  the  food  of  the  creatures.  The  compli- 
cated and  wonderful  mechanism  by  which  these  different  objects  are  effected,  may  be 
briefly  described  as  follows  : — The  larynx  is  produced  into  a conical  form,  and  when 
the  creature  is  breathing  projects  into  the  cavity  of  the  posterior  nares,  where  it  is 
embraced  by  the  muscles  of  the  soft  palate,  and  thus  a free  passage  is  opened  through 
the  nostrils  from  the  lungs  to  the  external  air,  although  nearly  the  whole  head  may 
be  under  water,  and  the  mouth  perhaps  filled  with  that  fluid.  In  getting  rid  of  the 
water  taken  into  the  mouth,  the  animal  performs  the  act  of  deglutition,  but  at  the  same 
time  closes  the  pharynx  to  prevent  the  passage  of  the  water  beyond  the  necessary 
point ; it  is  thus  forced  up  into  the  nasal  passages,  which  are  furnished  with  large 
folded  and  dilatable  cavities  for  its  reception,  and  it  is  by  the  sudden  forcible  con- 
traction of  the  muscles  surrounding  these,  that  the  water  is  finally  forced  out  in 
a jet. 

The  expiration  of  air  is  performed  in  the  same  way,  and  as  the  air  when  driven  from 
the  lungs  is  charged  with  a great  quantity  of  moisture,  it  produces  an  appearance  which 
has  probably  often  been  mistaken  for  a jet  of  water ; indeed,  some  distinguished  natu- 
ralists have  maintained  that  the  stories  of  the  expulsion  of  water  from  the  blow-holes  of 
Whales  are  fables  resting  merely  upon  errors  of  observation.  It  appears  pretty  certain, 
however,  that  the  above  account  is  correct. 

The  head  in  these  creatures  is  of  very  large  size,  sometimes  forming  nearly  one- 
half  of  the  entire  body ; the  skull  is  usually  unsymmetrical,  the  bones  of  the  right 
side  being  rather  larger  than  those  of  the  left.  A remarkable  peculiarity  presented  by  the 
skull  is  that  the  petrous  bone,  which  usually  forms  a part  of  the  temporal  bone  in 
i,  the  Mammalia,  in  these  animals  is  only  attached  to  the  skull  by  cartilage.  The  mouth  is 
exceedingly  wide,  and  the  jaws  usually  armed  with  numerous  conical  teeth  ; the  only 
exceptions  to  this  rule  are  found  in  the  Bcilcenidce , or  Whalebone  Whales,  which,  in  the 
adult  state,  are  furnished  with  a peculiar  arrangement  of  horny  plates,  although  in  the 
early  periods  of  their  existence,  the  jaws  exhibit  distinct  conical  teeth.  The  skin  is 
perfectly  naked,  and  beneath  it  lies  a layer  of  blubber,  which  in  some  of  the  large 
species  attains  an  enormous  thickness. 

Although  the  Cete  all  subsist  upon  animal  food,  it  is  remarkable  that  they  possess 
a complex  stomach,  which  consists  of  at  least  four  compartments,  and  sometimes  of 
as  many  as  seven.  The  object  of  this  arrangement  is  not  known. 

This  group  includes  the  largest  of  known  animals.  From  their  abundance  in  all 
seas  they  have  been  generally  known  in  all  ages,  and  as  commonly  regarded  as  fish. 
They  are,  however,  in  all  respects  true  members  of  the  class  Mammalia,  producing 
their  young  alive  (usually  only  one  at  a birth)  and  suckling  them  for  a considerable 
period.  They  appear  to  be  quite  destitute  of  voice,  and  the  majority  arc  sociable 
animals,  swimming  in  large  shoals  together,  and  sporting  frequently  on  the  surface  of 
the  water.  They  occur  most  abundantly  in  the  Arctic  and  Antarctic  Seas. 

Divisions. — The  Cete  or  typical  Cetacea  are  divided  into  three  families.  The 
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first  of  these 'is  the  family  of  the  Bahenulcc,  or  true  Whales,  in.  which  the  teeth  aro 
deficient,  and  the  mouth  is  furnished  with  numerous  plates  of  a horny  substance,  well 
known  as  llhale-bone  or  baleen.  The  arrangement  of  these  plates  in  the  mouth  of  the 
Whale  is  as  follows: — 

Along  the  centre  of  the 
palate  runs  a strong  keel, 
on  each  side  of  which  is 
a broad  depression,  along 
which  the  plates  of  baleen 
are  inserted.  These  are 
long  flat  plates,  attached 
by  their  bases  to  the  pa- 
late, and  hanging  down 
freely  into  the  cavity  of 
the  mouth  (Fig.  326) ; 
they  are  placed  trans- 
leiselyin  the  mouth,  so  Fig.  325.— The  Greenland  Whale  (Balama  mysticctus). 

that  their  sides  are  parallel  and  at  a very  small  distance  from  each  other.  The  base  and 

outer  edge  of  each  of  these  perpendicular 
plates  is  composed  of  solid  wliale-bone, 
but  the  inner  edge  terminates  in  a fringe 
of  fibres  which  fill  up  the  interior  of  the 
mouth.  The  object  of  this  structure  is 
readily  understood  when  we  consider 
the  mode  in  which  the  Whale  procures 
itsfood.  This  enormous  animal,  although 
strictly  an  animal-feeder,  and  provided 
with  an  immense  mouth,  has  an  oeso- 
phagus so  small  that  he  is  compelled  to 
nourish  his  vast  bulk  by  the  consumption 
of  some  of  the  smallest  inhabitants  of  the 
sea  . his  food  consists,  for  the  most  part, 
of  the  small  swimming  Mollusca  (Clio 
boreahs)  and  Crustacea,  so  abundant  in  the  Arctic  seas,  and  it  is  said  he  never  indulges 
his  stomach  with  anything  larger  than  a Herring.  To  procure  these  insignificant 
morsels  he  engulphs  a whole  shoal  of  them  at  once  in  his  capacious  jaws,  where  they 
are  of  course  entangled  amongst  the  fibres  of  the  baleen  ; the  water  is  then  strained  off 
an  expelled  through  the  blow-holes,  and  the  monster  is  thus  enabled  to  pass  his 
diminutive  prey  at  his  leisure  into  his  stomach.  The  baleen,  in  fact,  forms  a 
complete  sieve,  through  which  the  Whale  strains  the  water  from  his  food  The 
Wr  jaw  is  entirely  destitute  of  teeth  and  furnished  with  large  fleshy  lips,  within 
closed  th°  UPPCr  jaW’  Wlth  ltS  apparatus  ofhomy  rIfltcs,  is  received  when  the  mouth  is 


mi 


Fig-.  326. — Skull  of  Whale  with  Baleen,  c,  cra- 
nmm;  ms,  upper  jaw  ; mi,  lower  jaw:  a,  single 
plate  of  baleen. 


This  farm  y me  udes  two  genera.  In  the  typical  genus  Dalcena,  the  back  has 
• no  fin  whilst  m the  Balanoplera  there  is  a small  fleshy  dorsal  fin.  The  most  im- 
portant  speems  is  the  Greenland  or  Right  Whale  (B.  mysticetus , Fig.  325),  in  pursuit 

from  dffferentrCE  q"antlty  despatched  into  the  Arctic  Seas 

•from  different  European  ports,  out  especially  from  this  country.  Some  of  the 
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older  naturalists  described  the  Whale  as  attaining  a length  of  nine  hundred  feet 
and  it  is  still  asserted  by  some  writers  that  specimens  are  to  be  met  with  in  the 
present  day  of  eighty  or  a hundred  feet,  and  that  before  the  fishing  had  been  pur- 
sued so  far,  they  occasionally  attained  double  this  size.  Mr.  Scoresby,  however, 
whose  testimony  is  deserving  of  the  highest  confidence,  states  that  he  never  saw  a 
Whale  of  more  than  sixty  feet  long,  and  that  the  largest  he  ever  heard  of,  measured 
less  than  seventy  feet ; he  also  quotes  authorities  from  voyages  of  the  sixteenth  and 
seventeenth  centuries,  showing  that  the  length  of  what  was  regarded  as  a large  Whale, 
and  the  quantity  of  oil  yielded  by  it  was  the  same  in  those  days  as  at  present.  The 
tail  of  a large  Whale  measures  about  twenty  or  twenty-five  feet  in  breadth  and  five  or 
six  feet  in  length ; by  the  action  of  this  powerful  instrument  it  can  dash  off  with 
immense  velocity,  when  wounded  or  alarmed,  and  sometimes  with  a single  blow  from 
it  completely  shatters  the  boats  of  its  pursuers.  Its  pace  at  ordinary  times  is  said  to 
be  about  four  miles  an  hour,  and  it  appears  rarely  to  swim  at  any  great  depth  in  the 
water.  At  times,  for  amusement,  these  enormous  creatures  will  spring  completely  out 
of  the  water,  and  another  of  their  diversions  consists  in  immersing  the  whole  body  per- 
pendicularly and  flapping  their  immense  tails  on  the  surface  of  the  water,  so  as  to  pro- 
duce a sound  that  may  be  heard  at  a distance  of  two  or  three  miles. 

The  Greenland  Whale  is  found  in  most  parts  of  the  Arctic  Seas ; but  its  exact 
limits  are  not  known,  as  it  has  probably  often  been  confounded  with  the  other  species 
of  Balcenci.  The  fishery,  as  it  is  termed,  is  now  principally  carried  on  in  Baffin's  Bay, 
and  almost  entirely  by  the  English,  who  are  calculated  to  have  a capital  of  at  least  a 
million  sterling  embarked  in  this  enterprise.  The  ships  reach  their  stations  about  the 
end  of  April,  and  immediately  begin  looking  out  for  Whales.  As  soon  as  one  of  these 
creatures  is  perceived  from  the  mast  head,  the  boats,  of  which  each  ship  carries  six  or 
seven,  are  lowered  and  manned  for  the  pursuit.  When  one  of  them  arrives  sufficiently 
close  to  the  enormous  animal,  the  harpooncr,  who  stands  at  the  head  of  the  boat 
plunges  his  weapon  into  its  body,  and  the  rowers  immediately  back  out  of  harm’s  way. 
The  Whale  dive3  down  immediately  with  such  velocity  that,  when  he  has  taken  a 
perpendicular  direction,  he  has  been  known  to  fracture  the  bones  of  his  head  against 
the  bottom  at  a depth  of  SCO  yards;  but  more  commonly  he  makes  off  for  the  shelter 
of  an  ice-field,  dragging  out  with  him  the  line  to  which  the  harpoon  is  fastened,  and 
this  passes  so  rapidly  over  the  edge  of  the  boat,  that  it  is  necessary  to  keep  it  con- 
stantly wet  to  prevent  ignition.  The  lines  are  usually  about  4000  feet  in  length,  but 
the  whale  often  takes  out  three  or  four  times  this  length  of  line.  The  wounded  Whale 
usually  remains  under  water  for  about  half  an  hour,  but  sometimes  much  longer ; and 
one  instance  is  recorded  in  which  the  creature  was  an  hour  and  a-half  before  coming 
up  to  breathe.  On  his  reappearance,  he  is  again  attacked  with  harpoons  and  spears,  by 
which  he  is  soon  despatched,  the  destruction  of  one  of  these  monsters  of  the  deep 
rarely  taking  much  more  than  an  hour.  The  body  is  then  towed  to  the  ship's  side, 
where  the  process  of  Jlensing,  or  cutting  off  the  blubber  and  removing  the  baleen,  is 
performed,  and  when  this  is  completed,  the  carcase  is  left  to  the  tender  mercies  of  the 
White  Bears,  Water-fowl,  and  Sharks. 

But  the  European  whalers  are  not  the  only  enemies  of  this  inoffensive  creature 
even  the  savage  natives  of  these  inhospitable  regions  do  not  fear  to  attack  it  in  their 
frail  boats,  and  with  none  of  those  appliances  which  in  the  case  of  Europeans  certainly 
diminish,  although  they  do  not  destroy,  the  chances  of  danger. 

Thus  the  natives  of  the  Aleutian  Islands  paddle  close  up  to  the  Whale,  and  plunge 
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a spear  into  his  body  beneath  the  anterior  limbs,  when,  if  the  weapon  penetrates  to  a 
sufficient  depth,  the  animal  is  sure  to  die  in  two  or  threo  days,  and  his  body  is  then 
thrown  upon  the  shore  by  the  waves.  In  this  way,  however,  a great  unnecessary  loss 
of  life  is  indicted,  for  a large  proportion  of  the  Whales  wounded  are  never  seen  again. 
In  the  year  1831,  we  are  told  that  out  of  118  Whales  mortally  wounded  in  this 
manner,  only  forty-three  were  recovered. 

The  blubber  covers  the  surface  of  the  Whale  to  a thickness  of  from  eight  or  ten  to 
twenty  inches,  and  that  of  a large  Whale  will  weigh  about  thirty  tons,  furnishing 
: from  twenty  to  twenty-five  tuns  of  oil.  Whales  have  been  taken  which  gave  thirty 
tuns  of  oil.  This  is  worth  on  an  average  £30  per  tun.  The  number  of  Whales  has 
been  rapidly  diminishing  of  late  years,  and  the  whalers  have,  in  consequence,  been 
compelled  to  extend  their  voyages  to  a higher  latitude,  a proceeding  which,  of  course, 
increases  the  peril  of  the  undertaking,  whilst  the  results  become  more  and  more  uncer- 
tain. Nevertheless  in  the  year  1850  the  quantity  of  oil,  blubber,  and  spermaceti 
•.imported  into  this  country  was  no  less  than  21,328  tuns ; but  this,  of  course,  includes 
the  produce  of  the  southern  whale  fisheries. 

The  whalebone,  or  baleen,  is  also  an  important  part  of  the  whale.  The  longest 
.laminae  in  a large  whale  usually  measure  about  twelve  feet  in  length,  but  they  are 
.■sometimes  found  no  less  than  fifteen  feet.  The  whole  quantity  obtained  from  one 
animal  weighs  sometimes  as  much  as  a ton  and  a-half,  and  it  is  worth  about  £160  per 
ton.  The  number  of  plates  is  usually  about  six  hundred,  but  large  individuals  have 
been  found  with  eight  hundred  plates  of  baleen  in  the  upper  jaw. 

To  the  natives  of  the  inclement  regions  of  the  north  the  Whale  is  a still  more 
i important  animal  than  to  Europeans.  They  not  only  use  the  oil  for  lighting  and 
warming  their  dwellings,  but  also  drink  it  with  avidity,  and  both  the  blubber  and  the 
ffiesh  are  favourite  articles  of  food  with  them.  Indeed,  the  flesh  of  a young  whale 
■when  roasted  and  eaten  with  pepper  and  salt  is  said  to  be  very  good,  and  not  unlike 
•beef;  but  that  of  the  older  animals  is  black  and  coarse.  From  the  internal  mem- 
'branes  the  Esquimaux  -prepare  some  of  their  articles  of  clothing,  and  also  a 
; semi-transparent  substance  which  serves  instead  of  glass  for  the  windows  of  their 
c Iwellings ; and  the  bones  and  baleen  are  also  applied  by  them  to  various  useful 
jp  purposes. 

The  affection  of  the  female  for  her  offspring  is  most  extraordinary.  The  young 
’’  iVEale  when  just  born  measures  from  ten  to  fourteen  feet  in  length,  and  for  a 
•welvemonth  or  more  after  its  birth  it  remains  in  close  attendance  upon  its  mother. 

I t furnishes  but  little  oil,  and  the  whalers,  therefore,  do  not  care  to  take  it  for  its  own 
sake;  but  as  it  is  easily  harpooned,  it  is  frequently  struck  in  order  to  attract  the 
c nother  to  its  assistance.  Mr.  Scoresby  gives  an  interesting  account  of  the  devotion  of< 
: he  parent  to  its  young  under  these  circumstances.  He  says — “ In  June,  1811,  one  of1 
t ny  harpooners  struck  a sucker,  with  the  hope  of  its  leading  to  the  capture  of  the 
' nother.  Presently  she  arose  close  by  tho  “ fast  boat,”  and,  seizing  the  young  one, 

: iragged  about  a hundred  fathoms  of  line  out  of  the  boat  with  remarkable  force  and 
•olocity.  Again  she  arose  to  the  surface,  darted  furiously  to  and  fro,  frequently 

[topped  short,  or  suddenly  changed  her  direction,  and  gave  every  possible  intimation 
f extreme  agony.  For  a length  of  time  sho  continued  thus  to  act,  though  closely 
•ursued  by  tho  boats;  and,  inspired  with  courage  and  resolution  by  her  concern  for 
icr  offspring,  seemed  regardless  of  the  danger  which  surrounded  her.  At  length,  one 
i:,f  the  boats  approached  so  near  that  a harpoon  wa3  hovo  at  her.  It  hit,  but  did  not 
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attach  itself.  A second  harpoon  was  struck;  this  also  failed  to  penetrate  ; but  a Unra  ■ 
was  more  effectual,  and  held.  Still  she  did  not  attempt  to  escape,  but  allowed  other 
boats  to  approach ; so  that  in  a few  minutes  three  more  harpoons  were  fastened;  and 
in  tho  course  of  an  hour  afterwards  she  was  killed.”  Our  author  seems  to  regard  it  as 
an  act  of  barbarity  to  kill  a creature  at  the  moment  of  its  exhibiting  this  excess  of 
maternal  affection,  which,  as  he  says,  would  do  honour  to  a rational  being ; but  he 
justifies  the  practice  by  tho  consideration  of  the  great  value  of  even  a single  Whale, 
and  the  dangers  to  which  the  men  expose  themselves  in  the  pursuit,  from  which  he 
argues  they  can  scarcely  be  expected  to  allow  feelings  of  pity  to  interfere  with  the  I 
object  of  their  voyage. 

Occasional  specimens  of  the  Whale  have  been  stranded  upon  our  northern  coasts, 
but  always  in  a poor  condition,  which  showed  that  they  had  wandered  far  from  their 
native  seas. 

The  Southern  Whale  ( B . australis)  has  the  head  much  smaller  in  proportion  than 
the  Greenland  Whale  ; in  the  latter,  the  head  forms  nearly  one-third  of  the  length  of 
the  body,  whilst  in  the  Southern  species  it  is  not  more  than  one-fourth.  Its  size  is 
nearly  equal  to  that  of  its  northern  relative,  the  usual  length  being  about  fifty  feet, 
although  specimens  of  seventy  feet  long  have  been  mentioned.  According  to  the 
Japanese,  however,  the  large  Whales  of  this  species  attain  a length  of  thirty  metres,  j 
or  nearly  a hundred  feet ; but  this  is  evidently  an  exaggeration.  The  Southern  Whale  i 
is  an  inhabitant  of  the  great  Southern  Ocean,  where  it  generally  keeps  near  the  coasts^ 
and  in  rather  shallow  water,  extending  up  the  shores  of  the  Pacific  to  Japan  and 
Kamtschatka,  and  on  the  eastern  side  of  America  as  far  as  the  United  States.  It  is 
also  abundant  on  both  the  shores  of  the  African  continent.  The  females  visit  the  bays 
on  the  coasts  frequented  by  them  in  the  months  of  June  and  July,  for  the  purpose  of 
producing  their  young,  and  it  is  then  that  they  are  taken  in  considerable  numbers  for 
the  sake  of  their  oil.  The  principal  fisheries  are  on  the  coasts  of  New  Zealand  and 
South  Africa ; but  from  the  victims  being  always  of  one  sex,  their  numbers  are  rapidly 
diminishing. 

The  Balcenopterce,  or  Fin-backed  Whales,  are  distinguished  from  the  preceding  by 
the  possession  of  a soft  dorsal  fin.  They  are  also  characterized  by  the  shortness  of  the 
plates  of  baleen,  which  in  animals  of  the  same  size  do  not  measure  twice  as  many 
inches  as  those  of  the  Greenland  Whale  do  feet.  Their  food  is  of  a more  substantial 
nature  than  that  of  the  true  Balance,  consisting  almost  entirely  of  small  fishes.  The 
largest  species  is  the  Balcenoptera  Boops,  which  is  known  to  measure  sometimes  as 
much  as  one  hundred  feet  in  length,  and  is  probably  the  largest  of  all  known  animals, 
living  or  extinct.  Another  species,  the  B.  musculus,  an  inhabitant  of  the  Mediter- 
ranean, occasionally  attains  a length  of  nearly  eighty  feet.  Notwithstanding  their 
vast  bulk,  these  Whales  furnish  comparatively  little  oil ; and  as  their  great  activity 
renders  their  capture  a matter  of  danger  and  difficulty,  they  are  generally  avoided  by 
the  whalers,  although  the  species  are  found  abundantly  in  most  seas.  The  largest 
species,  commonly  known  as  the  Fin-fish  and  the  Rorqual  ( B . boops),  occurs  not 
unfrequently  on  the  British  coasts. 

The  second  family  is  that  of  the  Physeleridce,  or  Sperm  Whales,  which  are  distin- 
guished from  the  true  Whales  by  the  absence  of  baleen  plates  in  the  palate,  and  the 
presence  of  from  forty  to  fifty  conical  teeth  in  the  lower  jaw.  This  is  shorter  and 
narrower  than  the  upper  jaw,  so  that  when  the  mouth  is  closed  it  is  completely 
enclosed  by  the  upper  lip.  The  tcetli  fit  into  cavities  of  the  upper  jaw,  which, 
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although  not  quite  destitute  of  teeth,  possesses  these  organs  in  a very  rudimentary 
condition,  and  concealed  in  the  gums.  The  head,  as  in  the  true  Whales,  is  of  cnor-  j 
mous  size,  terming  about  one-third  of  the  entire  length  of  the  animal,  and  its  form  is 
exceedingly  remarkable.  It  is  nearly  cylindrical,  and  singularly  truncated  in  front, 
and  the  blowhole,  instead  of  being  placed  on  the  forehead,  is  situated  on  the  anterior 
portion  of  this  immense  snout.  The  mass  of  this  part  of  the  head  is  not  composed  of 
bone,  but  of  a sort  of  cartilaginous  envelope,  containing  an  oily  fluid,  which  hardens 
by  exposure  to  the  air,  and  in  this  state  is  well  known  as  spermaceti.  This  substance  i 
is  also  diffused  through  the  blubber. 

The  only  well  known  species  of  this  family  is  the  Sperm  Whale,  or  Cachalot 
(Physeter  macrocephalus),  which  is  very  generally  distributed  in  all  seas,  but  prin- 
■ cipally  in  those  of  the  Southern  Hemisphere.  The  male  is  of  immense  bulk,  usually 
•measuring  about  sixty  feet  in  length  ; and  specimens  have  been  met  with  no  less  than 
seventy-six  feet  long,  and  thirty-eight  in  circumference.  The  females  are  much 
: smaller,  usually  measuring  from  thirty  to  thirty-five  feet  in  length. 

The  Sperm  Whales  inhabit  the  deep  water,  and  very  rarely  approach  the  land. 
'Their  food  consists  principally  of  Cuttle  fishes,  which  swarm  in  great  profusion  in  the 
southern  seas.  They  usually  swim  in  flocks,  called  schools  and  pods  by  the  whalers, 
consisting  of  from  twenty  to  fifty  females  and  young,  accompanied  by  one  or  two  old 
: males,  to  which  the  seamen  give  the  name  of  bulls.  They  are  taken  in  great  numbers 
is  the  oil  obtained  from  their  blubber  is  the  finest  of  the  animal  oils,  and  is  much 
-used  for  burning  in  lamps,  and  the  oily  matter  from  the  head  ( spermaceti ) is  also  of 
-•jreat  value,  both  as  an  ointment,  and  for  the  manufacture  of  candles.  Another  sub- 
s stance  of  still  greater  value,  obtained  from  the  Sperm  Whale,  is  the  well-known 
pierfume  called  Ambergris.  This  is  a morbid  concretion  formed  in  the  intestine  of  the 
Sperm  Whale,  either  in  the  stomach,  or  more  probably  in  the  gall-ducts,  as  in  its 
nature  it  appears  to  resemble  a gall-stone.  It  forms  masses  of  considerable  size 
* <ometimes  as  much  as  thirty  or  forty  pounds  in  weight ; and  is  usually  found  floating 
l ipon  the  surface  of  the  water,  probably  disengaged  from  the  decomposing  body  of  one 
[of  these  monsters.  The  whalers  rarely  seek  for  it  in  the  intestines  of  the  Sperm 
f '^h^63  which  they  kill,  although  its  value  is  about  a guinea  an  ounce.  It  has  the 

Eingular  property  of  increasing  the  power  of  other  perfumes  when  mixed  with  them 
nd  it  is  for  this  purpose  that  it  is  principally  employed. 

Valuable  as  these  creatures  arc  their  pursuit  is  attended  with  danger  in  fully  equal 
roportion.  They  arc  harpooned  from  boats  in  the  same  way  as  the  true  Whales,  and 
P*6  thcsc>  frequently  use  their  tails  as  most  formidable  offensive  weapons ; but  in  this 
v-i3c  the  other  members  of  the  flock  will  often  come  to  the  assistance  of  their  wounded 
Mmrade,  and  thus  add  greatly  to  the  peril  of  the  boatmen.  There  are  cases  on  record 
f f mcn  beinS  Btruck  out  of  the  boats  and  killed  by  the  powerful  tails  of  these  creatures  • 
t;nd  mother  instances  the  Whales  have  been  known  to  rush  against  the  ships  with 
rich  violence  as  to  spring  leaks,  which  have  caused  them  to  sink  within  a few  hours 
f he  Sperm  Whale  occurs  occasionally  in  the  British  seas,  which  arc  also  inhabited  by 
rhat  has  been  regarded  as  a second  species,  to  which  the  name  of  the  High-finned 
iiachalot  (P.  Tur.no)  has  been  given,  from  the  great  development  of  the  dorsal  fin 
r hrch  was  compared  by  Sibbald  to  the  mast  of  a ship.  The  distinctness  of  this 
denied  by  many  naturalists,  but  Mr.  Bell  thinks  there  is  good  reason  for  its 


'etphimda,  or  Dolphins,  forming  the  third  family  of  the  Ceie,  or  true  Cetacea, 
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aro  at  once  distinguishable  from  the  great  Whales  by  the  more  proportionate  size  of 

the  head,  which  usually 
forms  about  one-seventh 
of  the  total  length  of  the 
animal.  The  form  of  the 
body  consequently  be- 
comes more  regularly  fish- 
likc  than  in  the  preceding 
Fig.  327. — The  Porpoise  ( Phocama  communis).  families,  and  the  jaws  are 

for  the  most  part  armed  with  numerous  conical  teeth.  This  family  includes  numerous 
species,  which  are  found  abundantly  in  all  parts  of  the  globe,  many  of  them  enjoying 
a tolerably  wide  geographical  distribution.  They  are  usually  far  inferior  in  size  to  the 
gigantic  creatures  belonging  to  the  preceding  families,  ten  or  twelve  feet  being  their 
ordinary  length,  although  a few  species  attain  a length  of  thirty  feet.  They  are  active 
creatures,  and  generally  live  in  considerable  flocks,  swimming  and  playing  on  the  surface 
of  the  sea,  and  sometimes  leaping  quite  out  of  the  water.  Some  of  the  species 
appear  to  find  great  pleasure  in  swimming  about  ships,  and  generally  accompany  them  j 
for  a considerable  distance,  when  their  gambols  afford  a good  deal  of  amusement  to  the  j 
passengers  on  board.  The  ancients  were  well  acquainted  with  this  habit  of  the  Dol-  I 
phin,  which  they  regarded  as,  in  an  especial  manner,  the  friend  of  man ; and  the  I 
writings  of  the  poets  of  antiquity  abound  with  allusions  to  it.  The  food  of  the  Del-  ; 
phinidm  consists  almost  entirely  of  fishes  and  Cuttle-fishes. 

The  commonest  species  is  the  well  known  Porpoise  ( Phocccna  communis ),  which  is 
found  abundantly  all  round  our  coast,  and  occurs  in  all  the  European  seas  as  far  as  the 
icy  regions.  The  Porpoises  pursue  the  Herrings,  and  other  fish  that  swim  in  shoals, 
with  great  avidity,  and  not  unfrequently  advance  far  up  our  tidal  rivers  in  pursuit  of 
their  prey.  Their  length  is  from  four  to  eight  feet,  and  when  in  the  water  they  present 
a considerable  resemblance  to  large  black  pigs,  whence  they  are  frequently  called  Sea- 
hogs  and  Hog-jish.  The  name  of  Porpoise  is  also  said  to  be  derived  from  the  French 
Forc-poisson,  or  Hog-fish ; the  German  Meer-schivein  has  the  same  meaning,  and  the 
French  namedfamunnis  evidently  derived  from  some  old  Teutonic  form  of  the  same  word. 

In  places  where  the  Porpoises  are  abundant  they  are  often  caught  for  the  sake  of  the 
oil  which  they  afford  ; their  flesh  is  also  eaten,  and  all  the  other  species  of  the  family 
are  occasionally  taken  for  the  same  purposes.  The  Grampus  ( Phoccena  Orca),  another 
British  species  nearly  allied  to  the  Porpoise,  is  of  a much  larger  size,  measuring  some- 
times no  less  than  nineteen  feet  in  length.  It  is  a voracious  animal,  feeding  not  only 
upon  fishes,  but  also  upon  the  smaller  Cetacea  ; there  appears,  however,  to  be  no  rea- 
son for  putting  any  faith  in  the  accounts  of  the  older  naturalists,  who  accuse  the  Gram- 
pus of  attacking  the  Whale  in  flocks  and  worrying  him  to  death. 

The  Bound-headed  Porpoise  ( Phocccna  melas)  is  another  large  species,  which  is 
remarkable  for  its  exceedingly  gregarious  habits,  and  for  the  strong  attachment  mani- 
fested by  the  different  members  of  the  flocks  towards  each  other.  This  species  usually 
measures  about  twenty  feet  in  length,  but  specimens  have  been  seen  of  twenty-four 
feet  long.  It  is  distinguished  by  its  very  convex  rounded  head.  It  occurs  in  the 
northern  seas  in  vast  flocks  ; Mr.  Bull  records  one  of  these  which  was  run  ashore  in 
Iceland  that  consisted  of  eleven  hundred  and  ten  individuals,  and  as  many  as  seven 
hundred  and  eighty  have  been  captured  in  one  shoal  in  the  Sbetlands.  In  the  capture 
of  these  animals  the  boatmen  are  greatly  assisted  by  the  strong  instinct  which  prompts 


TUB  TRUE  DOLPHINS — THE  NARWHAL.  683 


the  Porpoises  to  follow  ono  another  liko  a flock  of  sheep ; so  that  when  the  leader  of 
the  flock  has  run  upon  the  beach,  all  tho  rest  are  pretty  sure  to  follow  his  example. 
To  drive  them  on  shoro  all  the  boats  in  the  neighbourhood  go  out  and  surround  the 
shoal,  upon  which  they  gradually  closo  until  their  victims  are  driven  on  shore,  where 
they  are  quickly  despatched ; and  the  sea  is  frequently  deeply  tinged  with  blood  during 
one  of  these  massacres.  The  bellowings  of  the  animals  are  also  described  as  fearful. 
The  Shetlanders  call  this  Porpoise  the  “ Ca’ing  'Whale,”  the  meaning  of  the  former 
word  being  “ driving.” 

Nearly  allied  to  the  Ca’ing  'Whole  is  the  Beluga,  or  White  Whale  (. Phocamci  leucas), 
a northern  species,  which  measures  from  twelve  to  eighteen  feet  in  length.  When 
adult  it  is  of  a white  colour,  sometimes  with  a yellowish  or  rosy  tinge.  It  feeds  on 
fish,  and  its  flesh,  which  is  said  to  he  very  good,  is  eaten  by  the  inhabitants  of  the 
northern  coasts.  It  is  very  rare  in  the  British  seas. 

The  True  Dolphins  have  the  snout  produced  into  a sort  of  rostrum,  which  is  sepa- 
rated from  the  forehead  by  a transverse  depression.  The  best  known  species  is  the 
Common  Dolphin  ( Delphinus  Delphi's ),  which  abounds  in  all  the  seas  of  the  Northern 
Hemisphere.  It  measures  six  or  eight  feet  in  length,  and  is  ono  of  the  most  active 
species  of  the  family.  This  species,  as  already  stated,  is  noted  for  its  fondness  for 
accompanying  ships  in  considerable  flocks,  sporting  upon  the  surface  of  the  water  as 
if  for  the  delectation  of  the  beholders.  It  is  said  that  in  these  gambols  specimens 
have  been  known  to  leap  out  of  the  water  to  such  a height  as  to  fall  upon  the  deck  of 
a ship. 

One  of  the  most  remarkable  species  is  the  Narwhal,  or  Sea  Unicom  {Monodon  mono- 
eeros),  an  inhabitant  of  the  northern  seas,  where  it  grows  to  a length  of  about  fifteen  feet 
in  the  body . The  jaws  of  this  animal  are  quite  destitute  of  the  ordinary  conical  teeth  of 
its  allies.  The  male,  however,  is  furnished  with  an  extraordinary  horn  of  great  length, 
which  projects  from  the  centre  of  the  upper  jaw,  and  is  in  fact  one  of  the  incisor  teeth 
remarkably  developed,  the  other  remaining  concealed  within  the  jaw.  It  forms  a long 
straight  pointed  pole  of  ivory,  tho  surface  of  which  is  spirally  twisted  throughout ; 
its  length  is  usually  six  or  seven  feet,  but  in  some  instances  it  has  been  known  to  be 
ten  feet  long.  Like  the  tusks  of  the  Elephant,  it  grows  from  a permanent  pulp,  so 
that  it  continues  increasing  throughout  the  life  of  the  animal ; and  although  only  one 
tusk  is  usually  developed,  instances  have  occurred  in  which  both  had  attained  a nearly 
equal  length.  The  tusks  are  also  sometimes  developed  in  the  females.  This  remarkable 
organ  is  probably  a weapon  with  which  the  male  Narwhal  is  enabled  to  defend  the 
females  under  his  care ; and,  when  propelled  with  the  utmost  force  of  his  powerful 
body,  it  must  render  him  a most  formidable  opponent;  indeed  it  is  said  that  tho 
Narwhal  has  sometimes  driven  his  tusk  deep  into  the  timbers  of  a ship.  The  food  of 
this  species  consists  of  Mollusca. 

Amongst  the  numerous  exotic  species,  which  resemble  their  northern  allies  in  their 
: general  habits,  wo  may  notice  one  which  is  remarkable  for  living  wholly  in  tho  fresh 
•waters.  This  is  the  Inia  bolivier.sis , an  inhabitant  of  the  great  rivers  of  South  America, 
-where  it  is  found  at  a great  distance  from  the  sea,  and  in  situations  which  the  inter- 
vention of  cataracts  would  prevent  its  reaching  if  it  were  a native  of  the  salt  waters. 
IFhc  females  usually  measure  six  or  seven  feet  in  length,  the  males  twelve  or  fourteen. 
'IThcy  swim  in  small  shoals,  pursuing  the  fishes  with  which  tho  South  American  rivers 
“bound,  and  are  in  their  turn  captured  by  the  Indians  for  tho  sake  of  the  oil  which 
■ hey  furnish. 
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Tho  Gangctic  Dolphin,  or  Soosook  (Platan isla  G angelica),  is  another  species  which  i 
frequents  fresh  waters ; it  occurs  in  the  Ganges  as  far  as  that  river  is  navigable, 
hut  is  most  abundant  in  tho  numerous  mouths  through  which  its  waters  pass  into 
the  sea.  It  is  consequently  a less  strictly  fluviatile  species  than  the  Amazonian  j 
Dolphin. 

In  the  oldest  tertiary  strata  of  America  the  bones  of  a gigantic  extinct  Cetacean 
animal  have  been  discovered,  the  dentition  of  which  differs  so  much  from  that  of  any 
existing  forms,  that  it  has  been  regarded  as  the  type  of  a distinct  sub-order,  the  I 
Zeuglodonta.  The  teeth  are  compressed  and  furnished  with  two  roots,  whence  the  j 
name  Zeuglodon  applied  to  the  animal.  When  first  discovered  they  were  supposed  to  j 
belong  to  some  gigantic  reptile,  and  the  name  of  Basilosaurus  was  given  to  their  un- 
known  possessor ; but  the  subsequent  discovery  of  an  entire  skeleton  has  proved  • 
the  Cetacean  nature  of  this  enormous  animal,  which  measured  about  seventy  feet  in  i 
length. 

Sub-order  II. — Sirenia. 

General  Characters. — The  Sirenia,  or  Herbivorous  Cetacea,  exhibit  in  some 
respects  a considerable  affinity  to  the  Pachydermata,  and  especially  to  the  Elephants ; 
they  have  indeed  been  placed  in  that  order  by  De  Blainville  and  some  other  zoologists.  | 
The  majority,  however,  following  Cuvier,  regard  them  as  forms  of  Cetacsa,  with  which  j 
they  agree  in  their  most  important  characters. 

They  nevertheless  present  several  important  differences  from  the  Cele,  or  Whale- 
like animals  forming  the  preceding  sub-order.  Thus  the  nostrils  are  placed  on  the  | 
front  of  the  snout,  in  the  same  position  as  in  most  other  Mammalia  : the  nasal  cavities 
present  nothing  of  the  remarkable  arrangement  which  prevails  amongst  the  typical  i 
Cetacea;  and  the  nostrils  are,  consequently,  never  employed  as  blow-holes.  The  j 
molar  teeth,  which  are  present  in  all  except  one  species,  are  furnished  with  broad 
crowns,  with  transverse  folds  of  enamel,  forming  a regular  grinding  surface ; and  the 
teats,  instead  of  being  placed  upon  the  belly,  in  the  neighbourhood  of  the  anus,  are 
removed  forwards  upon  the  breast,  near  the  fins.  The  head  is  of  moderate  size,  and 
more  distinctly  separated  from  the  trunk  by  a neck  than  in  the  preceding  sub-order ; 
the  mouth  is  enclosed  by  thick  fleshy  lips,  and  the  skin  covered  with  scattered  bristles. 

All  these  characters  point  more  or  less  to  an  affinity  with  the  Elephants  ; but  the 
general  form  of  the  body,  the  absence  of  the  posterior  members,  the  conversion  of  the 
anterior  limbs  into  fins,  and  the  presence  of  a broad  transverse  tail-fin  at  the  hinder 
extremity  of  the  body,  seem  to  indicate  a still  more  close  connexion  with  the  Cetacea. 

The  bones  in  these  animals  are  dense  and  heavy,  whilst  those  of  the  true  Whales 
are  light  and  spongy.  The  heart  presents  a most  singular  structure,  its  two  auricles 
being  separated  by  such  a deep  cleft  that  the  organ  presents  two  points,  and  appears  as 
though  composed  of  two  separate  hearts. 

The  Sirenia  inhabit  the  sea  shores,  especially  about  the  mouths  of  rivers,  up  which 
they  sometimes  penetrate  to  some  distance.  They  feed  entirely  upon  sea  weeds  and 
aquatic  plants,  and  do  not,  as  stated  by  some  authors,  quit  the  water  to  pasture  on  the 
shore.  They  are  said  frequently  to  support  themselves  in  an  upright  position  with  the 
upper  part  of  the  body  out  of  the  water,  when  they  are  said  to  present  a somewhat 
human  appearance  at  a distance,  the  illusion  being  assisted  by  the  long  whiskers  which 
usually  project  from  the  upper  lip,  and  the  pectoral  mammas  of  the  females.  It  is 
supposed  by  Cuvier  and  many  other  naturalists,  that  the  lively  imaginations  of  the 
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ancient  mariners  raised  upon  this  slight  foundation  all  tho  wonderful  stories  of  Tritons 
and  Sirens,  Mermen  and  Mermaids,  that  we  meet  with  in  the  old  writers. 

Divisions. — In  this  sub-order  wo  have  only  two  families.  The  first  is  that  of 
the  Rhytinidce , which  only  includes  a single  species,  the  Rhytina  Stelleri,  or  Northern 
Manatee,  which,  like  the  Dodo,  has  become  extinct,  but  at  a much  more  recent  period. 
This  singular  animal  was  distinguished  from  tho  other  herbivorous  Cetacea  by  the 
total  absence  of  true  teeth,  the  only  masticating  organs  which  it  possessed  being  a pair 
of  bony  plates  in  the  anterior  portion  of  the  mouth,  one  of  which  was  attached  to  tho 
palate,  and  the  other  to  the  lower  jaw.  Tho  Rhytina  Stelleri  measured  about  twenty- 
• five  feet  in  length  and  about  twenty  feet  in  girth  at  the  thickest  part.  Tho  skin  was 
of  a very  remarkable  nature.  The  true  skin  was  not  more  than  a sixth  of  an  inch 
thick,  of  a soft  texture,  and  whitish  colour;  but  this  was  concealed  beneath  an  epider- 
■mic  coat,  which  often  attained  an  inch  in  thickness,  and  was  composed  entirely  of 
perpendicular  homy  tubes  analogous  to  hair.  This  epidermis  was  of  a blackish-brown 
colour,  and  very  rough  and  strongly  wrinkled  on  the  sides,  so  that  it  had  no  small 
: resemblance  to  the  bark  of  a tree ; it  was  so  exceedingly  tough  that  an  axe  would  not 
1 penetrate  it  without  difficulty. 

This  most  remarkable  creature  was  discovered  in  the  year  1741  upon  the  shores  of 
m island  in  Behring’s  Straits,  on  which  Behring’s  second  expedition  was  shipwrecked  ; 

: its  flesh  formed  the  principal  food  of  tho  unfortunate  mariners  who  were  compelled  to 
•pass  ten  months  in  that  inclement  latitude;  but  although  surrounded  with  everything 
t that  could  discourage  a man,  one  of  the  party,  M.  Steller,  contrived  to  prepare  a most 
^admirable  account  of  the  animal,  which  was  afterwards  published  in  St.  Petersburg, 
Although  the  author  did  not  live  to  superintend  the  publication  of  his  treatise.  In 
h lonour  of  this  indefatigable  observer,  his  name  has  been  appended  to  the  animal  of 
which  he  furnished  such  an  excellent  account,  and  this  probably  contains  all  we  shall 
v<now  of  it,  as  the  islands  near  which  it  occurred  were  soon  afterwards  visited  by 

f numerous  ships  in  pursuit  of  the  Sea  Otters  which  abounded  there,  and  the  crews 
silled  these  large  Cetaceans  in  such  numbers,  for  the  sake  of  their  flesh,  that  it  is  said 
• ffie  last  Rhytina  was  destroyed  in  1768,  within  twenty-seven  years  of  the  first  dis- 
c :overy  of  the  species.  The  only  remains  of  this  animal  at  present  known  consist  of  a 
kull,  and  a few  other  fragments,  in  European  museums. 

The  Manalidce,  or  Sea  Cows,  are  always  furnished  with  molar  teeth,  and  when 
y roung  with  two  incisor  teeth  in  the  upper  jaw ; the  latter  are  permanent  in  one  genus 
Halicore ),  but  fall  out  at  an  early  period  in  the  other  (Manat us).  The  skin  is  always 
jtnore  or  less  covered  with  scattered  bristles.  The  habits  of  these  animals,  which  are 
>eculiar  to  the  tropical  seas,  have  already  been  described  under  the  characters  of  the 
i lub-order. 

In  the  true  Manatees,  or  LamantiDs  ( Manatus ),  the  molar  teeth  vary  in  number 
’ rom  eight  to  twelve  on  each  side  of  each  jaw,  and  the  caudal  fin  is  of  a rounded  form, 
irhey  are  confined  to  the  Atlantic  Ocean,  two  species  inhabiting  the  American  coasts, 
t tnd  one  occurring  on  the  west  coast  of  Africa.  Tho  largest  species  (M.  latirostris ), 
«vhich  inhabits  the  Gulf  of  Mexico,  and  extends  as  far  as  Florida  ond  the  West  Indies, 
r neasurc9  fourteen  or  fifteen  feet  in  length,  and  is  said  even  to  attain  a still  larger  size. 

I rhe  African  species  (M.  scneyalensis ) does  not  exceed  eight  or  nine  feet.  The  South 
.American  species  (AT.  australis)  occurs  about  tho  mouths  of  the  great  rivers  of  that 
i tontinent,  and  usually  measures  nine  or  ten  feet  in  length.  All  the  species  occur  in 
c ionsiderablo  abundance,  and  are  pursued  with  avidity  by  the  natives  of  the  respective 
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countries  on  whose  coasts  they  live,  for  the  sako  of  their  flesh,  and  oil.  Humboldt 
states  that  the  flesh  of  the  South  American  species  is  excellent,  and  furnishes  a most 
welcome  articlo  of  food  to  the  Roman  Catholics  of  Brazil,  as  it  is  regarded  by  the 
Church  as  a fish,  and  may  consequently  be  eaten  on  fast-days.  When  salted,  and  dried 
in  the  sun,  it  will  keep  for  a whole  year.  The  oil  of  this  species  is  also  excellent  in 
quality,  and  quite  free  from  smell ; its  skin  is  cut  into  harness,  and  frequently  also  into 
whips,  which  arc  much  dreaded  by  the  unfortunate  slaves  in  those  countries. 

On  the  east  coast  of  Africa,  and  on  all  the  shores  of  the  Indian  Ocean,  the  place  of  ' 
the  Manatees  is  taken  by  the  Dugong  ( Halicore  cetacea),  in  which  the  molars  are  never  | 
more  than  five  on  each  side  in  each  jaw,  whilst  in  old  animals  their  number  is  reduced  j 
to  two.  The  form  of  the  upper  jaw  in  this  animal  is  very  remarkable;  it  is  bent 
downwards  iri  front  of  the  lower  jaw,  and  terminated  by  two  rather  large  incisor 
teeth  (Fig.  8).  The  tail  is  notched.  In  its  habits  the  Dugong  resembles  the  Manatees, 
but  it  exceeds  these  animals  in  size,  full-grown  individuals  measuring  eighteen  or 
twenty  feet  in  length.  It  is  found  on  the  coasts  of  the  Indian  Ocean,  especially 
amongst  the  islands  of  the  Eastern  Archipelago,  and  on  the  north  coast  of  Australia, 
where  the  natives  kill  them  in  considerable  numbers.  W estwards  it  extends  to  the 
Red  Sea  and  the  east  coast  of  Africa,  but  it  does  not  appear  to  be  known  north  of  the 
Eastern  Archipelago,  on  the  coasts  of  China  and  Japan. 

The  skulls  of  several  species  of  gigantic  animals  have  been  found  in  the  tertiary 
strata  of  different  parts  of  the  world,  which  are  referred  by  Palaeontologists  to  the 
present  sub-order.  Amongst  these  we  shall  only  refer  to  the  remarkable  Dinotherium, 
of  which  the  skull  has  been  found  on  the  banks  of  the  Rhine.  This  animal  appears  to 
have  been  more  than  equal  to  the  Elephant  in  size,  and  like  that  quadruped  it  was 
furnished  with  a pair  of  long  tusks  ; but  these  projected  from  the  end  of  the  lower 
jaw,  which  is  curved  downwards  at  a right  angle  to  the  body  of  the  jaw;  the  tusks 
were  thus  directed  downwards,  and  it  is  supposed  that  the  animal  employed  them  to 
support  his  head  upon  the  shore.  The  molar  teeth  are  broad,  and  furnished  with 
notched  transverse  ridges ; and  the  nasal  cavity  is  of  very  large  size,  as  in  the 
Elephant ; from  this  and  other  circumstances  it  is  supposed  that  the  Dinotherium  was, 

furnished  with  a short  flexible  trunk. 

< 

Order  IV. — Pachydermata. 

General  Characters. — With  the  Pachydermata  we  commence  the  series  of 
TJngulated  or  Hoofed  Quadrupeds,  and  this  order  may  be  defined  as  including  all  the 
TJngulata,  which  do  not  ruminate,  and  have  more  than  one  hoof  on  each  leg.  It  con- 
sequently includes  a great  variety  of  forms,  some  of  which,  indeed,  seem  to  have  very 
little  to  do  with  the  rest,  but  in  many  cases  the  apparent  gaps  between  the  different 
families  are  filled  up  by  the  fossil  forms,  which  show  that  it  would  be  difficult  to 
arrange  them  otherwise  than  in  a single  group.  This  multiplicity  of  forms,  however, 
renders  it  almost  impossible  to  give  positive  characters  for  the  group. 

We  have  already  mentioned  that  each  foot  is  furnished  with  more  than  one  hoof, 
and  that  the  animals  do  not  ruminate.  The  most  striking  character  is  the  thick  and 
usually  naked  skin  with  which  they  are  covered,  and  from  this  the  name  given  to  the 
order  is  derived.  The  mouth  is  almost  always  furnished  with  all  three  kinds  of  teeth ; 
and  the  molars  are  broad,  and  adapted  for  grinding  the  vegetable  matters  which  con- 
stitute the  principal  food  of  all  the  species. 

The  Pachydermata  are,  for  the  most  part,  inhabitants  of  the  warmer  regions  of 
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-the  earth  ; they  are  generally  of  moderate  or  largo  size,  only  one  very  aberrant  family 
being  composed  of  small  animals. 

Divisions.  Professor  Wagner  divides  tho  Pachydermnta  into  three  great  sec- 
tions the  Anisodactyla , the  Zygodactyla , and  tho  Zamnunguia.  The  Anisodactyla  are 
.distinguished  by  having  the  hoofs  arranged  in  a singlo  series  round  the  bottom  of  the 
foot,  and  the  animals  walk  upon  the  whole  foot.  The  skin  is  usually  naked.  This 
.group  includes  four  families. 

The  first  of  these  is  that  of  the  Elephantidce , including  the  Elephants,  the  largest  of 
existing  terrestrial  Mammalia.  These  animals,  as  is 
iwell  known,  are  distinguished  by  the  possession  of  a 
1 long  trunk,  or  proboscis,  which  serves  them  in  place 
of  a hand,  and  enables  them  to  perform  many  ex- 
traordinary feats,  which  have  excited  the  admiration 
of  mankind  from  a very  early  period.  This  proboscis 
c consists  of  the  nose,  which  is  produced  into  a long 
xmuscular  tube  of  great  flexibility,  and  furnished  at 
jitts  extremity  with  a finger-like  process,  which  adds 

Eeatly  to  its  power  of  picking  up  small  objects  (Fig. 

8). ' The  skull  is  very  large,  but  a great  deal  of  its 
Ik  is  due  to  the  enormous  thickness  of  the  bones  of 
lie  cranium,  the  cavity  in  which  the  brain  is  lodged 
being  of  comparatively  small  size.  These  bones, 
bowever,  are  not  solid,  but  their  interior  is  occupied 
by  large  cells  filled  with  fat,  by  which  means  the 
tnnormous  skull  is  rendered  sufficiently  light  to  be 
Cio  burden  to  its  possessor,  at  the  same  time  that  its 
greatly  increased  surface  affords  the  space  required 
f or  the  attachment  of  the  powerful  muscles  of 
i:.he  proboscis.  The  lower  jaw  is  also  of  immense 
> ize. 

The  dentition  of  the  Elephants  is  of  a very  remarkable  nature.  The  upper  jaw 
■ears  a pair  of  tusks,  which  often  acquire  an  immense  development  in  the  males  ; they 
.pnng  from  the  intermaxillary  bones,  and  are,  therefore,  to  be  regarded  as  represen- 

-a^Ize  d 6 rr  ,7  glW  ^ “ pCrmanent  P^P,  and  continue  to  increase 
a size  during  the  life  of  the  animal.  The  incisor  teeth  are  wanting  in  the  lower  jaw 

uadn  d C CT7  m 7 ^ and  th°  °Dl7  0thcr  tceth  possessed  by  this  great 

riw^rhes^reth  7 7 °f  " m°St  romarkablc  structure,  on  each  side  of  each 

! . ' rhc8ertceth  are  of  a very  large  size,  and  of  a quadrangular  form.  They  consist 

rritVakvm  Plf*  ?f?°  °rdinary  6ubstancc  teeth  {dentine),  each  coated 

i ll  7 UmtCit0^ther  int0  a mass  hy  a material  softer  than  either 

KZT' in  tte  “r 8pcciM-  Tt° st 

1":  “ 7*“- “ song  on  as  long  as  the  Elephant  Uvea,  but  with  this  difference 

‘ t'  ”‘  ,fter  thc  shedding  of  the  first,  or  milt  tusks,  tho  pulp  of  each  tusk  con’ 

. nucs  adding  matter  to  its  haso  without  any  change,  in  tho  case  of  the  molars  it  is  a 

ST,!  Trate,  teth,  ‘i11  “ «”  bi"dm“‘  F-ing  gradually1  for- 

* °!  th0”WMCh  W ^“4  and  ca/offl 


Fig.  32S.— Trunk  of  the  Indian 
Elephant. 
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The  Elephants  are  large,  Unwieldy  animals,  supported  upon  legs  of  considerable 
height  and  of  great  thickness.  The  feet  arc  furnished  with  five  fiat  hoofs,  correspond-  I 
ing  with  the  five  toes  which  arc  distinctly  recognizable  in  the  skeleton,  hut  which  are 
completely  concealed  within  the  skin.  The  skin  in  the  recent  species  is  naked,  with 
the  exception  of  a few'  bristles  in  particular  parts,  and  especially  at  the  tip  of  the  short 
tapering  tail,  which  is  terminated  by  a tuft  of  rather  long  bristles.  The  external  ears 
are  of  large  size,  and  hang  down  upon  the  sides  of  the  head.  The  female  possesses 
only  two  teats,  which  are  placed  upon  the  breast. 

The  existing  species  of  Elephants  are  now  confined  to  the  tropical  parts  of  the  Old 
World,  but  at  a period  immediately  preceding  that  in  -which  the  earth  received  its 
human  population,  gigantic  quadrupeds  belonging  to  this  family  inhabited  the  northern 
parts  of  both  continents,  and  the  remains  of  one  species,  the  Mammoth  ( Elephas  primi- 
genius ),  occur  in  such  plenty  in  Siberia,  that  their  tusks  constitute  an  important  article 
of  commerce  in  that  desolate  region. 

Of  the  recent  Elephants  only  two  species  are  known,  the  Indian  (E.  indicus), 
and  the  African  Elephant  (E.  africanus ).  They  both  live  in  considerable  herds 

in  the  luxuriant  tropical  forests,  feeding  entirely  upon  vegetable  substances  which  they 
convey  to  their  mouths  by  means  of  their  trunks,  the  total  absence  of  cutting  incisors 
rendering  it  impossible  for  them  to  graze  in  the  manner  of  the  ordinary  herbivorous 
quadrupeds.  With  this  extraordinary  organ,  as  with  a hand,  the  Elephant  is  enabled 
to  twist  the  herbage  from  the  ground  and  to  strip  the  foliage  from  the  trees,  and  as  the 
shortness  of  its  neck,  and  the  conformation  of  its  mouth  prevent  it  from  drinking  in  the 
usual  way  by  immersing  the  lips,  it  sucks  up  the  water  into  the  hollow  of  the  trunk, 
and  then  putting  the  end  of  this  organ  Into  its  mouth,  pours  out  the  fluid  which  it 
contains.  The  water  is  prevented  from  passing  back  into  the  nasal  cavities  by  a pecu- 
liar valve.  The  Elephant  also  frequently  avails  himself  of  this  power  of  filling  his 
trunk  with  water  and  again  expelling  it,  to  indulge  in  the  luxury  of  a shower  bath,  by 
spouting  the  water  over  all  parts  of  his  body. 

The  Indian  or  Asiatic  Elephant  ( Eleplias  indicus)  has  the  forehead  concave,  the  ears 
of  moderate  size,  and  the  dentine  and  enamel  of  the  teeth  arranged  in  transverse  bands. 
The  males  of  this  species  are  sometimes  twelve  feet  in  height  at  the  shoulder,  but  the 
females  rarely  exceed  eight  feet.  Both  males  and  females  are  employed  in  the  East  as 
beasts  of  burden, — an  office  in  which  they  exhibit  extraordinary  docility,  especially 
when  we  consider  that  the  animals  have  been  reclaimed  from  a wild  state,  as  the  Ele- 
phant very  rarely  breeds  in  captivity.  . Their  sagacity,  though  generally  over  esti- 
mated, is  certainly  very  considerable,  and  a good  sized  volume  might  be  filled  with 
anecdotes  illustrative  of  this  quality  in  the  Elephant.  The  wild  Elephants  are  taken 
by  driving  or  enticing  them  into  a strong  enclosure,  from  which  they  are  released  one 
by  one,  but  only  to  be  put  into  a still  more  disagreeable  confinement.  They  are  tied 
with  strong  ropes  to  the  trunks  of  trees,  and  left  in  that  uncomfortable  condition  until 
starvation  and  fetters  have  tamed  them.  In  the  capture  of  the  wild  Elephants  tbs 
hunters  are  always  assisted  by  tame  ones,  which  appear  to  take  a treacherous  delight 
in  depriving  the  others  of  their  liberty.  The  females  in  particular  will  load  the  wild 
males  with  caresses,  and  thus  by  their  blandishments  seduce  them  into  captivity. 

The  African  Elephant  (E.  africanus ) is  confined  to  the  southern  parts  of  the  African 
continent.  It  is  distinguished  from  the  Asiatic  species  by  the  convexity  of  its  fore- 
head, the  enormous  size  of  its  ears,  and  the  lozenge-shaped  arrangement  of  the  dentine 
and  ivory  in  its  molar  teeth.  It  was  formerly  trained  in  the  same  way  as  the  Indian 


THE  MAMMOTH — THE  MASTODON — THE  TAPIRS.  039 

^Pitak’  r WaS  U,nd0ub/edl^  tho  sPecies  known  to  the  Romans,  but  in  the  present' 
> it  is  never  reclaimed.  It  is,  however,  pursued  with  great  eagerness  by  the 

ii^f^t  lnnt0  “Jf  ° thE  tUfS’  WhiCh  ar°  °f  Vei7  largG  6izc>  sometimes  more  than 
nine  feet  long,  and  furnish  a beautiful  ivory. 

inha^Lf  t)mm°th  iElePlaS  Primigeniu^  one  of  extinct  species,  appears  to  have 
inhabited  the  most  northern  parts  of  the  Asiatic  continent  at  a comparatively  recent 

period,  for  the  carcase  of  one  of  these  animals  was  found  frozen  in  a bed  of  Ive  a 
he  mouth  of  the  nver  Lena,  in  Siberia,  with  the  flesh  in  such  a state  of  preservation 
that  it  was  devoured  by  the  dogs  and  bears.  The  skin  was  covered  with  hair  so  that 
it  appears  that  the  Mammoth  must  have  lived  in  a climate  much  colder  than  that 
inhabited  by  our  living  species  of  Elephants.  Vast  quantities  of  the  remains  of  this 
gigantic  creature  have  been  found  in  alluvial  soil  in  Siberia ; and  the  tusks,  which 

constant 3 "T"-  “ len°th>  are  in  suck  good  condition  that  they  are 

1 1 constantly  used  as  ivory  in  Russia.  • 

iMa,S-0dvS’  ?!  remains  of  a gigantic  species  of  which  have  been  found  in 
alluvial  sod  in  North  America,  also  belong  to  this  family. 

LhiTh°tbeCOnd  famiIy.,°f  ?!  Pachydermata  is  that  of  the  Tapiridce,  or  Tapirs,  in 
which  the  nose  is  produced  into  a short  proboscis,  and  the  skin  covered  with  hair. 

iTThe  form  of  the  head  is  very  different  from  that  of  the  Elephant,  and  the  bones  of  the 
U&nUare  entirely  dentate  of  those  cellular  expansions,  which  contribute  so  much  to 
-he  sagacity  of  that  quadruped’s  appearance.  The  skull  in  the  Tapirs  is  of  a pyramidal 

• orm,  somewhat  like  that  of  a Pig;  but  the  nasal  bones  are  much  arched  to  rive 
[ ’?POrt  t0. thG  muscles  of  the  Proboscis.  The  jaws  are  fully  furnished  with  teeth  • 

omi°e3  in  each  jaw:  the  upper'ia'p  hia 

hieTitLeZv^  ?eJapif“e.  rf’  Upright>  and  of  niuch  the  same  form  as  in  the 
° ’ ? ”e?  1S  and  furnished  with  a sort  of  stiff  mane ; the  skin  is  clothed 

• ndN?01?0  ^ !V  ?C  taU  'S  Very  3h°Tt ; and  the  fore  feet  afe  furnished  with  four 
: oofs^he  ' W eG  t0C8’  ^ ^nctly  separated  and  terminated  by  nail-like 

?eirf°™  thc  Tapirs  are  not  unlike  Pigs,  but  their  legs  are  considerably  longer 
■hey  live  m the  moist  tropical  forests,  generally  sleeping  during  the  day in The 

pickets,  and  wandering  forth  at  night  to  feed  on  grass  and  other  vegftable  substances 
hey  are  also  fond  of  the  water,  and  swim  well  suosrances. 

Three  species  of  this  family  are  known,  of  which  two  are  inhabitants  of  South 
menca,  whilst  the  third  is  a native  of  Sumatra  and  the  peninsula  of  Malacca  The 

r allTT  SPfT  £ A°  C°mm0n  American  TaPir  Wrus  Americans),  which  occurs 
ctr  Lftv  ®°U?.Amcnca’  ^ Isthmus  of  Panama  almost  to  the  souther 
ctrcmity  of  that  continent.  It  is  a large  animal,  measuring  as  much  as  six  feet  in 

Mifhbourh  d °f  an  uni_i'orm  brown  colour.  It  inhabits  the  forests,  always  in  the 
Aghbourhood  of  water,  in  which  it  delights  to  bathe,  frequently  rolling  in  the  mud 

? * l U“fr!,Tnled  dlStrictS  ifc  is  8aid  t0  movc  ab0^  in  the  day  time - but  in 

e Andes,  at  a considerable  elevation.  g ’ 14  18  f°Und  upon 

2x 
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The  Eastern  Tapir  (T.  bicolor)  is  a larger  animal  than  cither  of  the  American 
species,  measuring  seven  or  eight  feet  in  length.  It  is  remarkable  from  its  colouring,— 
the  anterior  portion  and  the  legs  being  black,  whilst  all  the  hinder  parts  of  the  body 
are  white.  In  its  habits  it  appears  to  resemble  the  other  species.  It  has  only  been 
found  hitherto  in  Sumatra,  Malacca,  and  Borneo  ; but  from  Chinese  books  and  figures 
there  is  no  doubt  that  it  also  exists  abundantly  in  some  parts  of  China.  All  the  Tapirs, 
but  especially  the  eastern  species,  are  of  a gentle  disposition,  and  may  be  readily 
tamed ; in  confinement  they  appear  to  be  very  indiscriminate  in  their  food. 

Nearly  allied  to  the  Tapirs,  and  intermediate  between  these  and  the  Swine,  is  a 
remarkable  group  of  fossil  animals,  the  remains  of  which  are  found  abundantly  in  the 
gypsum  beds  of  Paris.  In  the  form  of  the  skull  they  resembled  the  Tapirs,  and  as  the 
nasal  bones  are  strongly  arched,  they  were  doubtless  furnished  with  a short  proboscis. 
The  structure  of  the  incisor  and  canine  teeth  is  also  the  same  as  in  the  Tapirs ; but 
the  molars  were  very  different  in  form.  All  the  feet  had  three  toes,  which  were  nearly 
equal  in  length.  These  animals  form  the  genus  Palccotherium  of  Cuvier ; their  size  was 
sometimes  small,  but  some  of  the  species  were  as  large  as  a horse. 

The  Hippopotamidce,  forming  the  third  family  of  the  Paehydermata,  differ  from  the 
two  preceding  families  in  the  form  of  the  muzzle,  which  is  exceedingly  thick  and 
blunt.  The  head  is  very  large,  but  the  greater  part  of  its  bulk  is  made  up  of  the  facial 
bones,  which  are  of  enormous  size  when  compared  with  the  cranium.  The  lower  jaw 
is  of  immense  size  and  power.  Both  jaws  are  armed  with  teeth  of  the  three  different 
sorts,  and  some  of  these  attain  a large  size.  The  incisors  are  four  in  each  jaw;  they 
are  of  a cylindrical  pointed  form,  the  two  middle  ones  are  much  longer  than  the  others, 
and  those  of  the  lower  jaw  project  forwards  considerably.  The  canines  are  very  large 
in  the  lower  jaw;  they  are  always  -worn  away  at  the  point  by  rubbing  against  one 
another.  The  molars  are  six  or  seven  in  number  on  each  side,  both  above  and  below ; 
they  are  of  a quadrangular  form,  and  exhibit  at  first  numerous  triangular  tubercles, 
which,  when  worn  down,  leave  peculiar  isolated  spots  of  enamel  on  the  surface  of 
the  teeth. 

The  form  of  the  body  in  the  Hippopotamus , which  is  the  only  living  species  of  this 

family,  is  peculiarly  unwieldy, 
even  amongst  the  Paehydermata ; 
it  is  covered  with  a very  thick 
naked  skin,  which  only  bears  a 
few  bristles  upon  the  lips  and  at 
the  tip  of  the  very  short  tail. 
The  legs  are  very  short  and 
stout,  and  the  feet  have  four 
toes,  each  terminated  by  a hoof. 
The  eyes  and  ears  are  small. 

The  only  established  species, 
the  Hippopotamus  amphibius  (Fig- 
329),  is  exclusively  an  inhabitant  of  Africa,  in  many  of  the  rivers  of  which  continent 
it  is  tolerably  abundant.  It  is  a large  animal,  the  males,  according  to  some  travellers, 
attaining  a length  of  fourteen  or  fifteen  feet.  It  feeds  entirely  upon  vegetable  sub- 
stances, cropping  the  herbage  and  bushes  on  the  banks  of  the  rivers,  and  occasionally 
visiting  the  cultivated  grounds  during  the  night,  when  it  does  great  damage.  It 
passes  most  of  its  time  in  the  water,  where  it  swims  and  dives  with  great  ease,  and  is 


Fig.  329. — Hippopotamus  [H.  amphibius). 
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; • said  even  to  walk  at  the  bottom  ot  the  water.  On  shore,  they  trot  heavily  but  with 
i considerable  rapidity,  and  when  two  of  them  meet  on  solid  ground  they  frequently 
: fight  ferociously,  rearing  up  on  their  hind  feet,  and  biting  one  another  with  great  fury 
, 80  that,  according  to  African  travellers,  it  is  rare  to  find  a Hippopotamus  which  has 
not  some  of  his  teeth  broken,  or  the  scars  of  wounds  upon  his  body.  When  not 
I irritated,  they  appear  to  be  quiet  and  inoffensive  ; but  a very  trifling  irritation  is 
sufficient  to  rouse  their  anger,  when  they  attack  the  offender  most  furiously  with 
their  teeth;  and  a Hippopotamus  which  had  been  touched  accidentally  by  a boat 
K has  turned  upon  it  and  torn  out  several  of  the  planks,  so  that  it  was  with  diffi- 
culty the  crew  got  to  shore.  A Hippopotamus  has  also  been  known  to  kill  some 
| cattle  which  wero  tied  up  near  his  haunts,  apparently  without  the  slightest  pro- 
krocation.  ° 

The  flesh  of  this  unwieldy  animal  is  said  to  be  very  good,  and  not  unlike  pork  ; it 
; s in  high  esteem  with  the  inhabitants  of  South  Africa,  both  native  and  European. 
uThe  feet,  the  tongue,  and  the  tail  are  the  favourite  parts,  and  a thick  layer  of  fat 
'.vhich  covers  the  ribs  is  held  in  great  esteem  when  salted  and  dried.  It  is  called 
VZeekoe-zpech ; the  name  given  to  the  Hippopotamus  by  the  Dutch  colonists  being  Zee/coc 
r Sea-cow.  The  skin  is  cut  into  whips,  which  are  highly  prized,  and  the  large 
: anine  teeth  are  sometimes  used  to  furnish  ivory.  Two  specimens  of  the  Hippopotamus 
I male  and  female,  are  now  living  in  the  gardens  of  the  Zoological  Society ; the  male 
► 'as  the  first  ever  brought  to  Europe,  at  all  events  in  modern  times. 

A second  species  of  Hippopotamus  (71.  senegalcnsis),  inhabiting  the  rivers  of  Western 
b -fxica  has  been  described  by  some  authors  ; but  its  distinctness  from  the  old  species 
j:  ill  requires  confirmation.  The  fossil  remains  of  several  species  are  found  in  different 
J.irts  of  the  world,  principally  in  Europe  and  Asia. 

A fourth  family  is  that  of  the  Jthinoccridcc,  including  the  different  species  of 
i hinoceros,  which  are  nearly 
£ i bulky  and  unwieldy  as  the 
j ippopotamus,  and,  like  that 
primal,  are  covered  with  a 
j iked  skin.  The  skin,  how- 
i-'er,  in  these  animals,  has  a 
I uch  rougher  exterior  than 
the  preceding  family,  and 
some  cases  is  laid  in  large 
I ds,  which  givo  the  crea- 
tes a curiously  shielded  ap- 
■iirance.  The  head  is  don- 
ated and  triangular,  and 
m the  upper  surface  of  the 
■ izzle  there  springs  a single 

! double  horn,  composed  of  Fi?-  330.— Two-homcd  Rhinoceros  or  Borold  ( Rhinoceros 

< olid  mass  of  horny  fibres,  bicomts). 

sported  upon  a broad  bony  protuberance  of  the  nose.  These  horns  are  of  consider- 
o size,  measuring  frequently  two  feet  and  a half  in  length,  and  sometimes  much 
srre.  They  are  of  an  elongated  conical  form,  and  usually  more  or  less  curved  back- 
lwd3  ; but  in  the  British  Museum  there  arc  two  horns  which  arc  evidently  curved  in 
opposite  direction,  and  probably  belonged  to  a species  of  which  nothing  further  is 
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at  present  known.  The  same  collection  contains  another  horn,  which  is  more  slender 
than  usual,  and  curved  backwards  nlmost  in  a Bcmicirclc ; all  these  have  been  described  ! 
by  Dr.  Gray  ( Proc . Zool.  Soc.).  When  two  horns  arc  present,  they  are  placed  one  j 
behind  the  other,  and  the  hinder  one  is  much  shorter  than  the  anterior.  Only  two  i 
sorts  of  teeth,  incisors  and  molars,  are  found  in  the  jaws,  and  of  these  the  former 
sometimes  fall  out  before  the  animal  is  full  grown.  The  canines  are  entirely  wanting.  I 
The  molars  are  usually  seven  in  number  on  each  side  of  each  jaw;  their  surface 
exhibits  projecting  lunate  ridges.  The  body  is  very  bulky,  and  is  supported  upon  ! 
short,  strong  legs ; the  feet  have  three  toes,  which  are  only  indicated  externally  by  j 
the  hoofs. 

These  animals  are  found  in  the  same  regions  of  the  Old  World  which  are  inhabited  \ 
by  the  Elephants ; they  live  like  them  in  the  forests,  and  feed  upon  herbage  and  the  j 
leafy  twigs  of  trees  and  shrubs.  They  appear,  as  a general  rule,  to  be  peaceable 
animals,  unless  irritated ; but  in  this  case  they  charge  with  great  fury  upon  their 
enemy,  holding  the  head  down,  so  as  to  present  the  point  of  the  horn  towards  him. 
They  are  generally  hunted  merely  for  the  sake  of  sport ; but  the  natives  of  the 
countries  inhabited  by  them  kill  them  when  they  can,  for  the  sake  of  the  flesh; 
walking-sticks  of  great  beauty  are  cut  out  of  their  thick  hides,  and  their  horns  are 
worked  into  boxes  and  drinking-cups ; to  the  latter  of  which  the  eastern  nations 
attribute  the  power  of  indicating  the  presence  of  poison  in  any  fluid  that  may  be 
put  into  them. 

Little  more  than  twenty  years  ago  only  four  living  species  belonging  to  this  family 
were  known,  but  the  number  has  since  been  increased  to  seven ; and  Dr.  Gray  Las 
very  recently  described  the  horns  of  what  appear  to  be  two  other  species,  distinct  from 
any  of  those  previously  described. 

Of  the  seven  species,  two  have  only  a single  horn  upon  the  nose,  and  both  these 
are  natives  of  the  East  Indies  and  its  islands.  The  best  known  is  the  Indian  Rhi- 
noceros (R.  unicornis ),  which  appears  to  be  the  species  with  which  the  ancients  were 
best  acquainted.  It  is  a huge,  unwieldy  creature,  measuring  twelve  or  thirteen  feet 
in  length,  and  covered  with  an  excessively  thick  skin,  which  lies  in  broad  folds  upon 
different  parts  of  the  body.  This  is  also  the  case  with  a second  eastern  species,  the 
Javanese  Rhinoceros  ( R . sondaicus ),  which  appears  to  be  confined  to  the  island  of 
Java.  In  this  species  the  surface  of  the  skin  is  covered  with  numerous  pentagonal 
shields,  which  constitute  the  epidermis. 

Of  the  two-horned  species,  one  (R.  Sumatranus ) is  found  only  in  Sumatra;  it  is 
distinguished  from  the  other  Indian  species  by  the  comparative  smoothness  of  its 
surface.  The  remainder  are  all  inhabitants  of  Africa,  and  principally  of  the  southern 
extremity  of  that  continent,  where  they  occur  in  considerable  abundance.  The  best 
known  of  these  is  the  Borele  ( R . bicornis,  Fig.  330).  The  bones  of  several  species  of 
this  family  have  also  been  found  in  a fossil  state. 

The  division  of  the  Zygodactyla , in  which  the  feet  are  formed  of  two  hoofed  toes 
available  for  walking,  and  two  others  placed  at  some  little  elevation  on  the  back  of 
the  foot,  includes  only  a single  family,  that  of  the  Suidcc,  or  Swine,  of  which  the 
common  Hog  may  be  taken  as  an  example.  In  these  animals  the  nose,  although  pos- 
sessing considerable  power  of  motion,  is  not  produced  into  a proboscis,  nor  is  it  swelled 
up  into  a blunt  rounded  mass  as  in  the  Hippopotamus,  but  runs  in  a tapering  cylin- 
drical form  to  the  extremity,  where  it  is  suddenly  truncated.  The  tip  is  of  a firm 
cartilaginous  nature,  and  is  principally  employed  in  turning  up  the  earth  in  search  of 
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roots  and  other  article s ot  food.  The  skull  is  of  a pyramidal  form  and  the  nasal  bones 


Fig.  331. — Head  of  the  Boar. 


are  not  elevated  as  in  the  Tapirs ; but  the 
facial  bones  are  very  large  in  comparison  with 
the  cranium.  The  jaws  are  always  furnished 
with  the  three  kinds  of  teeth  whilst  the  ani- 
mals are  young,  but  the  incisors  are  always 
small,  and  in  some  cases  fall  out  with  increase 
of  age.  The  canines,  on  the  contrary,  are 
always  of  large  size,  especially  in  the  males, 
in  which  they  project  from  the  sides  of  tie 
mouth ; those  of  tho  lower  jaw,  from  con- 
stantly rubbing  against  their  fellows  in  the 
upper,  are  usually  sharpened  to  a most  acute 
edge,  and  constitute  formidable  weapons.  The 
.,  . . , . molar  teeth  vary  from  three  to  seven  on  each 

ronsid  w T3‘  Thf  feCt  C0Dsist  °f  four  toes’  of  which  the  two  middle  ones  are 
conS1derab  y longer  and  stouter  than  their  fellows,  forming  a cloven  hoof,  upon  which 

The  animals  walk ; the  two  lateral  toes  are  also  furnished  with  hoofs,  but  they  are 
TP  aced  at  the  back  of  the  foot  at  some  little  elevati  jr  from  the  ground.  One  of  these 
Junder  toes  is  wanting  in  some  cases,  whilst  moc^' cities  have  occurred  with  five 
,8’  a°d  "thcrs  with  a single  hoof.  The  eyes  are  small,  and  the  ears  of  moderate  size 
and  upright  The  form  of  the  body  resembles  that  of  our  ordinary  swine,  but  i 
l ighter  and  less  bulky  in  the  wild  species.  The  tail  is  rather  short  and  slender-  in 
rnost  cases  it  is  capable  of  being  twisted  up  into  a sort  of  curl  upon  the  rump  The 
*ikin  is  covered  with  bristles.  P’  ine 

Unlike  th°  Pachydermata  of  the  preceding  families,  which  only  produce  one  or  at 
he  utmost  two  young  at  a birth,  the  Swine  are  very  prolific,  bringing  forth  frequentlv 
I rom  «ght  to  twelve  young  one.  The  specie,  ere  found  in  the  wanL  part,  f b0ft 

Z771°OM  7’  n 6 CrT  H°g  <*“  ’Cr0/a)’  Operate 

toarts  of  the  Old  World.  They  hve  in  the  woods  and  forests,  generally  in  marsh v 
laces,  and  feed  partly  upon  roots  and  herbage  and  partly  upon  aninj  substances 
- as  insects  and  their  larva?,  small  mammalia,  and  even  upon  carrion.  The  females 
:nd  young  males  live  together  in  flocks,  but  the  old  boars  are  usually  solitary  excep 

!'Zfth  T I8™5011;  WHiCh  the7  PaSS  in  C°mpaD?  With  the  and ’at  thi 

period  they  have  tremendous  combats  amongst  themselves. 

r ,JvhI  te8t  )Tn  SPeniCS  iS  the  C°mm0n  H°S  "«/«).  is  found  wild  in 

t any  parts  of  Europe,  all  oyer  Asia,  and  in  the  north  of  Africa.  It  is  also  the  original 

, our  tame  breeds,  and  from  individuals  of  these  which  have  escaped  from  captfvity 

hie  American  forests  have  been  supplied  with  a numerous  race  of  wild  hogs  Thel 

•’  ^ d°  immCn3e  damag°  t0  tbe  cr°Ps  cultivated  in  the  neighbour 
.wd  of  their  abodes,  rooting  up  all  the  produce  in  search  of  food.  In  the  autumn 
hey  find  a pJentiful  nourishment  in  the  acorns  and  beech  mast  which  fall  from  the 

**•  J CJ  arC  pUr8Ucd  "'lth  P°wcrful  dogs,  and  hunting  the  Wild  Boar  has  always 

en  a favourite  sport  in  the  countries  where  they  abound.  The  flesh  is  siinoWw  l 
uat  of  the  domestic  swine.  xnc  uesn  is  supenor  to 

H ^ H»f,  hut  h 

T7'°g  rcm.rk.bly  well  i it  f„rni.hc,  an  abundance  of  fat,  and  both  thclath™  made 
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from  its  skin,  and  the  bristles  which  cover  it,  are  applied  to  many  important  purposes. 
Add  to  this,  that  it  is  an  animal  easily  kept,  and  that  it  thrives  upon  almost  any 
description  of  food,  and  we  shall  easily  see  that  few  of  our  domestic  animals  are 
superior  to  it  in  importance.  In  this  country,  the  Ilog  is  rarely  put  to  any  use  until 
after  its  death;  but  in  Minorca,  according  to  Pennant,  he  is  employed  as  a beast  of 
draught,  and  is  often  seen  in  that  island  working  in  company  with  the  ass  ; and  the 
same  author  tells  us  that  he  was  informed  by  a Scotch  minister  that  on  his  first  going 
to  his  parish  in  Morayshire,  he  had  seen  a cow,  a sow,  and  two  young  horses,  “ yoked 
together,  and  drawing  a plough  in  a light  sandy  soil ; and  that  the  sow  was  the  best 
drawer  of  the  four.” 

Several  other  species  of  the  genus  Sus  are  found  in  a wild  state  in  India  and  the 
Indian  Islands.  Some  of  the  latter  and  the  peninsula  of  Malacca  are  also  inhabited 
by  a singular  species  of  Hog,  called  the  Babyrussa  ( Babi/russa  al/urus),  in  which  the 
upper  canines  are  of  great  length,  turned  completely  upwards  and  curved  backwards  ] 
in  a semicircle.  The  object  of  this  peculiar  structure  of  the  tusks  is  entirely  unknown  • 
some  of  the  older  writers  tell  us  that  the  Babyrussa  hangs  himself  to  the  bough  of  a ■ 
tree  by  means  of  these  organs  when  he  wishes  to  take  a quiet  nap  ; but  the  absurdity  of  1 
| this  statement  is  very  apparent.  The  Babyrussa  is  of  a lighter  form  and  furnished  j 
with  more  slender  limbs  than  the  other  Hogs  ; it  is  of  a mild  disposition,  and  its  flesh  ! 
is  very  good. 

Southern  Africa  possesses  several  large  species  of  Hogs  belonging  to  the  genera  I 
Phacochcertts  and  Potamochccrus.  The  former  are  called  Wart  Hcgs,  from  their  having  j 
a large  fleshy  protuberance  on  each  cheek ; they  are  of  moderate  size,  but  furnished 
with  most  formidable  tusks.  The  Potcimochccri,  instead  of  fleshy  warts  on  the  cheeks, 
are  disfigui-ed  by  a large  bony  ridge  on  each  side.  The  head,  in  both  of  these  genera, 
is  large,  and  the  animals  have  a most  unprepossessing  expression  of  countenance. 

In  South  America  this  family  is  represented  by  the  Peccaries  ( Dicolyles ),  in  which 
the  hind  feet  have  only  three  toes,  one  of  the  hinder  ones  being  deficient,  and  the  tail 
is  reduced  to  a mere  rudiment.  In  form  these  animals  resemble  small  Pigs,  and  they 
agree  exactly  in  their  habits  with  the  Old  World  species.  They  are,  however,  far  less 
prolific,  only  producing  one  or  two  young  at  a birth.  On  the  back,  concealed  by  the 
hair,  the  Peccaries  have  a peculiar  gland  which  secretes  a strongly  odoriferous  fluid; 
this  is  cut  away  by  the  Indians  when  they  kill  a Peccary,  as  otherwise  the  whole  of  j 
the  flesh  would  be  contaminated.  There  are  only  two  species,  of  which  the  commonest 
is  the  Collared  Peccary  ( Dicotylcs  torquatus ),  which  occurs  in  almost  all  parts  of  South 
America,  and  even  extends  into  the  southern  parts  of  the  United  States.  It  furnishes 
an  important  article  of  food  to  the  American  Indians,  and  may  be  easily  domesticated. 

In  a wild  state  the  Peccaries  are  usually  seen  in  parties  of  eight  or  ten.  They  often 
swim  across  rivers,  but  as  they  are  not  active  in  the  water  they  are  easily  killed  in 
this  situation  by  the  Indians,  who  knock  as  many  as  they  can  on  the  head  and  pick  i 
up  their  bodies  when  there  are  no  more  to  be  killed. 

In  this  section  of  the  order  we  must  also  place  the  Anoplotherida,  a family  of  fossil 
Mammalia,  which  constitute  a most  remarkable  transition  from  the  Pachydermata  to 
the  Ituminantia.  They  were  of  a more  slender  form  than  the  other  members  of  the 
present  order,  and  were  supported  upon  long  slender  legs,  which  were  terminated  by 
two  distinctly  separated  toes,  furnished  with  hoofs  like  those  of  the  Euminants.  In 
addition  to  these,  some  species  had  a third  small  hoof  at  the  back  of  the  foot.  The 
dentition  in  these  animals  was  of  a singular  nature ; they  had  six  incisor  teeth  in 
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each  jaw,  on  each  side  of  which  was  a small  canino  tooth,  and  behind  these  seven 
molars  on  each  side  ; and  it  is  remarkable  that  the  molars  came  close  to  the  canine  teeth 
without  leaving  any  interval,  an  arrangement,  which,  in  the  living  Mammalia,  is 
peculiar  to  the  human  species.  Tho  Anoplotheridae  were  furnished  with  a long  tail ; 
in  some  species,  indeed,  this  organ  was  nearly  as  long  as  the  body.  They  were  of  very 
variable  size,  and  appear  to  have  lived  in  society  in  marshy  places,  as  their  remains 
occur  in  situations  which  evidently  possessed  this  character.  They  arc  found  in  the  j 
older  tertiary  strata.  i 

In  the  Lamnunguia  of  Professor  "Wagner,  with  which  we  conclude  the  order  Paehy- 
| dermata,  the  feet  are  furnished  with  flattened  nails  instead  of  hoofs,  and  the  animals 
; composing  tho  only  family,  that  of  the  Hyracidce,  included  in  this  section,  are  certainly 
| very  aberrant  forms  of  the  present  order.  They  are  of  small  size,  and  in  many  respects 
; appear  to  approach  tho  diminutive  Rodentia ; but  it  is  generally  admitted  amongst 
I zoologists,  that  their  nearest  alliance  is  to  be  found  amongst  the  gigantic  Rhinoceridce. 

They  are  little  Rabbit-liko  animals,  entirely  covered  with  hair,  amongst  which  nume- 
i rous  bristles  are  scattered.  Their  legs  are  short ; the  anterior  feet  are  composed  of  four 
toes,  and  the  posterior  of  three,  all  furnished  with  flat  hoof-like  nails.  The  tail  is  en- 
i tirely  wanting.  The  incisor  teeth  are  two  in  number  in  the  upper,  and  four  in  the 
i lower  jaw ; they  are  large  and  sharp,  and  as  the  canines  are  entirely  deficient,  the  jaws 
' present  a superficial  resemblance  to  those  of  the  Rodentia,  with  which  these  animals 
. were  at  one  time  arranged.  The  molars  are  seven  in  number  on  each  side  in  both 

1 jaws  ; they  closely  resemble  those  of  the  Rhinoceros  in  form  and  structure. 

The  majority  of  the  Hyracidce  are  found  in  rocky  districts  in  Africa  ; but  one  species, 

• the  Hyrax  syriacus,  is  an  inhabitant  of  Arabia  and  Syria.  It  is  the  Shciphan  of  the 
^Hebrews,  incorrectly  translated  cony  in  our  version  of  the  Bible.  They  run  about 
with  great  activity  upon  the  rocks,  among  the  clefts  of  which  they  conceal  themselves 
upon  the  least  alarm.  They  feed  upon  herbage  and  the  tender  shoots  of  shrubs. 

The  Cape  Hyrax  ( Hyrax  Capensis),  which  is  common  at  the  Cape  of  Good  Hope,  is 
said  also  to  extend  up  the  east  coast  of  Africa,  as  far  as  Abyssinia.  It  is  called  the 
Dassie,  or  Badger,  by  the  Dutch  boors  at  the  Cape,  and  its  flesh  is  sometimes  eaten. 

It  is  the  largest  species,  but  measures  only  about  eighteen  inches  in  length.  Another 
species,  which  also  inhabits  the  Cape,  is  said  to  lodge  in’  the  holes  of  trees  ; it  is  from 
•.this  called  Hyrax  arboreus  ; and  Mr.  Fraser  has  recently  described  a second  arboreal 
5 species  from  the  west  coast  of  Africa  under  the  name  of  Hyrax  dorsalis.  They  are 

2 ill  very  similar  in  their  habits,  and  strongly  resemble  rabbits  in  this  respect,  frequently 
.gambolling  in  small  groups  in  the  vicinity  of  their  holes,  whilst,  according  to  some 
(observers,  an  old  male  is  set  as  a watchman,  to  give  notice  of  the  approach  of  danger, 

which  he  does  with  a shrill  whistle.  In  the  Jewish  law,  the  Shaphan  is  said  to  chew 
t ie  cud ; and  it  seems  not  improbable,  from  the  complex  nature  of  the  stomach,  that 
: t may,  like  the  Kangaroo,  possess  the  power  of  regurgitating  its  food  into  the  mouth 
t o undergo  a second  mastication. 

OllDEU  V.  — SoLIDUNGtLA. 

General  Characters. — This  order  has  been  established  for  the  reception  of  the 
Horse  and  its  allies,  forming  the  single  family  of  the  Equidce.  Their  most  striking 
haracter  consists  in  the  structure  of  the  feet,  which  are  composed  only  of  a single  toe, 
nclosed  at  its  extremity  in  an  entire  hoof.  The  structnre  of  the  leg  bones  is  much 

( he  same  as  in  the  generality  of  the  Mammalia,  except  that  the  humerus  and  femur 
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arc  comparatively  short,  aud  tho  bones  of  the  fore-arm  and  shank,  which  are  much 
longer,  are  partially  anchylosed  together,  so  that  no  rotatory  motion  of  these  hones  can  I 
take  place.  The  bones  of  the  carpus  and  tarsus  are  large  and  solid,  and  resemble  those  1 
of  the  other  Mammalia  in  their  general  arrangement.  Beyond  these  wo  find  a single 
elongated  metatarsal  bone,  the  representative  of  the  middle  toe ; the  remainder  of  the 
metatarsal  bones  arc  either  entirely  deficient  or  represented  by  slender  bones,  called 
splint  bones ; but  the  whole  weight  of  the  animal  is  supported  by  the  middle  toe.  This 
is  completed  by  three  phalanges,  of  which  the  last  bears  the  single  horny  hoof. 

The  skull  (Fig.  312)  is  of  an  elongated  form,  the  jaws  being  much  produced,  and 
the  lower  one  especially  of  great  size  and  power.  Both  the  jaws  are  furnished  with 
six  well-developed  incisor  teeth,  small  canines  are  also  present  in  both  jaws  in  the 
males,  but  in  the  females  these  teeth  are  usually  quite  deficient  or  rudimentary.  The 
molars  are  six  on  each  side  in  each  jaw;  their  worn  surface  is  flat,  and  exhibits  a 
complicated  pattern  of  enamel,  generally  in  lunate  forms.  Between  the  molars  and  I 
the  canines  there  is  always  a great  interval,  and  it  is  this  space  that  receives  the  bit  by 
which  that  powerful  and  valuable  animal  the  Horse  is  subjected  to  the  will  of  his 
human  master. 

The  skin  is  clothed  with  hair,  which  is  short  on  the  general  surface  of  the  body, 
but  usually  attains  a considerable  length  on  the  ridge  of  the  neck,  forming  the  flowing 
mane  which  adds  so  much  to  the  beauty  of  the  horse ; the  tail  also,  which  is  rather 
short,  is  furnished  with  a tuft  of  long  hairs.  The  eye  is  rather  large  and  full,  and  the 
external  ears  elongated,  upright,  and  pointed. 

All  the  species  of  the  Equtdce,  or  Horses,  are  originally  natives  of  the  Old  World. 
Two  species,  the  Horse  and  the  Ass,  are  well-known  domestic  animals,  and  have  been  j 
under  the  dominion  of  man  from  time  immemorial ; they  have  been  introduced  into  j 
America  by  the  Europeans,  and  immense  numbers  of  horses,  the  progeny  of  individuals  ! 
escaped  from  servitude,  are  now  found  wild  upon  the  boundless  plains  of  the  western  j 
continent.  In  a wild  state  these  animals,  which  are  purely  herbivorous,  live  together 
in  large  herds,  usually  led  by  an  old  male  ; they  are  exceedingly  rapid  in  their  move- 
ments, and  when  attacked  defend  themselves  by  kicking  violently  with  their  hind 
legs.  The  domesticated  species  exhibit  a remarkable  variation  in  size  and  colour,  and 
all  the  species  breed  together  with  extraordinary  facility. 

The  most  important  species  belonging  to  this  family,  and  perhaps  the  most  im- 
portant of  all  animals  to  man,  is  the  Horse  ( Equus  caballus ).  As  a beast  of  burden 
and  draught  it  is  invaluable,  whilst,  unlike  some  other  animals  which  are  employed 
for  the  same  purposes,  and  which  are  confined  to  particular  regions,  it  thrives  equally 
well  in  almost  all  parts  of  the  world.  The  numerous  changes  induced  in  the  different 
breeds  by  the  circumstances  of  domestication,  also  add  greatly  to  the  universal  value 
of  the  Horse ; the  swiftness  of  some  varieties,  the  bulky  strength  of  others,  and  the 
combination  of  these  two  qualities  possessed  by  some  of  the  most  important  breeds, 
adapting  them  to  the  most  various  requirements.  Nor  is  this  all,  for,  although  in  this 
country  we  do  not  eat  horse-flesh,  it  forms  an  important  article  of  diet  amongst  many 
nations  even  in  Europe,  and  the  milk  of  the  mare  is  said  to  be  a great  luxury  amongst 
the  Tartars. 

The  native  country  of  the  Horse  appears  to  be  Central  Asia,  but  this  animal  has 
been  so  long  under  the  subjection  of  man  that  it  is  at  present  very  doubtful  what  may 
have  been  the  original  extent  of  land  inhabited  by  the  species.  At  a very  early  period, 
as  appears  from  the  Book  of  Genesis,  as  well  as  from  their  monuments,  the  Egyptians 
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undoubtedly  possessed  numerous  Horses  ; but  whether  these  were  indigenous  to  Egypt 
.and  the  neighbouring  countries,  or  whether  they  were  imported  from  abroad,  must'  bo 

' “ w rer!amty;  ° ^ tim°  °f  the  Pr°Phet  ^lekid,  or  nearly  six  hundred 

» ears  before  Christ,  we  find  the  horses  of  Togarmah,  or  Cappadocia,  referred  to;  and 

I from  ™iom  writers  of  antiquity  that  these  were  highly  prized.  Strabo,  in 

jf  mn  nS  th^,the  Per8ians  took  an  annuftl  tribute  of  fifteen  hundred  horses 

towever  thrVmCe'  ^ been  tb<>  original  country  of  the  Herse, 

■J  mwever,  there  seems  every  reason  to  believe  that  most,  if  not  all,  of  the  so-called 

L.  , U/r3’  even  those  whlch  range  over  the  vast  steppes  of  Central  Asia,  are,  like 
pboee^  of  America,  the  descendants  of  individuals  which  have  escaped  from  captivity ; 
Icn  ! is  certainly  a hopeless  task  m the  present  day  to  attempt  the  discovery  of  the 
particular  district  first  inhabited  by  this  valuable  animal.  7 

The  Arabian  breed  of  Horses  is  one  of  the  most  celebrated  in  the  World.  It 
extends  from  South  Western  Ada  and  Upper  Egypt  along  the  whole  north  coast  of 

i n n 13n?Z  iSi  that  aU  the  tiDeSt  raCCS  °f  Eur°Pean  borses  derive  their 
qnaJities  Of  all  the  latter  the  English  horses  are  undoubtedly  the  best,  the  great 

iare  bestowed  m breeding  them  having  produced  a race  of  blood  horses  which  excels 
ven  those  boasted  Arab  steeds  whose  pedigrees  have  been  sacredly  kept  for  many 
enerations.  Our  Horses,  for  ordinary  purposes,  have  partaken  of  the  same  improve- 

! \Cn\  “ °Ur  huDtert  “d  raCe  horses  - coach  and  cart  horses,  with  an  infusion  of  hmh 
;lood,  being  not  only  hanosomer,  but  more  serviceable  than  those  of  a lower  breed 
i here  are  also  several  pure  indigenous  breeds  of  horses,  which,  however,  are  principally 
nployed  m draught,  and  often  nearly  confined  to  particular  districts.  The  horses  on 
wei  om  fc  Europe  are  greatly  inferior  to  those  of  our  own  country,  although 
th« i f \ \TrtCd  int°  England’  aDd  have  contributed  in  many 

elln  El  T u ^ eCdS-  Am°ngSt  tbese  we  ma7  mention  the 

. erman,  Flemish,  and  Holstein  horses,  the  last  mentioned  of  which  are  very  showy 

id  are  sometimes  employed  as  coach  horses.  The  true  Spanish  breed  furnishes  fine 
orses,  descended  from  Arabs  and  Barbs. 

The  Ass  (Equus  Asinus),  the  second  well-known  species  of  this  family,  is  found 
ild  in  the  same  parts  of  Asia  as  the  horse,  and  it  is  here  that  we  find  if  make  the 
gUre  ln  a d7efcated  condition.  In  these  countries,  indeed,  the  Ass  appears  to 
uve  been  generally  brought  into  a state  of  servitude  at  an  earlier  period  than  the 
orse,  and  in  the  East,  at  the  present  day,  Asses  are  far  more  commonly  employed 

Can7inS  bUrdeDS  and  f°r  riding-  The  Ass  in  Arabia,  Egypt  and 

J^ted  t’h  ’ ? rf  °nental  C0'mtrieS’  is  reSarded  as  a valuable  animal’  and 
k .ated  with  care  and  kindness,  and  its  appearance  and  spirit  justify  the  attention 

stowed  upon  it ; but  in  Europe  generally  it  is  most  shamefully  nf<riectcd  treated 
' rerely,  and  very  indifferently  fed,  so  that  it  has  naturally  deJTe^Into  h e 
kserable,  spiritless  condition  with  which  we- are  familiar,  and  which  has  led  to  its 
mg  almost  entirely  abandoned  to  the  tender  mercies  of  the  lowest  class  of  pconlo 
^verthelcss  m some  countries  of  the  South  of  Europe  the  Ass  still  retains  sole of t 
ifguial  character,  and  there  is  no  doubt  that  if  a little  care  were  bestowed  upon  the 
*«ed,  it  would  soon  be  found  to  increase  greatly  in  value  In  the  SmHl  f r 
in  .he  East,  Moles,  „ hybrid,  betwL  the  J 

temraon,  and  are  employed  for  many  important  purposes.  ’ erj 

Some  authors  have  described  numerous  species  allied  to  the  Ass  as  inhnhlw  r 
^ great  plains  of  central  Asia;  but  of  these  the  only  one  that 
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grounds  is  the  Djiggetai  ( Equus  Jlemionus).  This  animal  is  larger  than  the  Ass,  and 
of  a pale  grayish  tawny  colour,  with  a blackish-brown  line  down  the  back  ; it  inhabits 
the  eastern  parts  of  Central  Asia,  and  is  said  to  be  excessively  swift  in  its  course. 

The  remainder  of  the  family  Equidce  is  composed  of  the  Zebras,  of  which  three 

species  inhabit  Southern  Africa.  These 
animals  are  nearly  allied  to  the  Ass  and 
the  Djiggetai,  having  the  tail  furnished 
with  long  hairs  only  at  the  tip,  and  the 
hind  legs  destitute  of  horny  warts; 
these  characters  have  induced  Dr.  Gray 
to  separate  the  genus  Equus  into  two 
genera,  of  which  the  Horse  forms  one, 
distinguished  by  its  tail  almost  entirely 
covered  with  long  hairs,  and  by  the  pre- 
sence of  horny  warts  on  the  inside  of 
the  hind  legs  below  the  hocks ; whilst 
the  remaining  species  constitute  the 
genus  Asinus.  This  division,  however, 
has  not  been  generally  adopted. 

The  Zebras  are  all  of  a whitish  or 


t he  Zebra  ( Equus  Zebra). 


pale-brownish  colour,  elegantly  adorned  with  broad  black  bands,  which  give  them  a 
most  beautiful  appearance.  The  handsomest  species  is  the  Hill  Zebra  ( Equus  Zebra , 
Dig.  332),  an  inhabitant  of  the  rocky  and  mountainous  districts  of  South  Africa.  It 
is  distinguished  from  the  other  species  by  having  the  black  hands  on  all  parts  of  the 
body  and  limbs.  The  two  other  Zebras  are  the  Quag'ga  (E.  quagga),  and  Burchell’s 
Zebra  ( E . Burchellii ) ; they  both  inhabit  the  plains,  and  are  distinguished  from  the 
Zebra  of  the  Hills  by  the  absence  of  the  black  bands  on  the  limbs.  They  all  agree 
closely  in  their  habits,  living  together  in  large  herds,  and  scouring  over  the  ground 
with  great  swiftness  when  threatened  with  danger.  Their  appearance  in  a state  of 
nature  is  most  beautiful,  and  they  may  be  reclaimed  sufficiently  to  be  employed  as 
beasts  of  draught ; but  domestication  appears  to  deprive  them  of  their  spirit.  Their 
flesh  is  eaten  by  the  natives'  and  hunters  in  South  Africa,  and  is  said  to  be  exceedingly 
good,  although  coarse  in  its  appearance. 

Order  VI. — Rumixantia. 

General  Characters. — The  Ruminants  form  the  last  order  of  the  ungulated 
Mammalia  and  are  especially  distinguished  from  the  animals  of  the  preceding  groups  by 
the  remarkable  faculty  of  ruminating,  or  chewing  their  food  twice  over,  which  they  all 
possess  in  an  eminent  degree. — Besides  this  character,  however,  they  present  several 
other  important  peculiarities  in  common,  and  in  fact  form  one  of  the  most  distinctly 
circumscribed  groups  of  Mammalia. 

The  head  in  the  Ruminants  is  usually  small  in  proportion  to  the  size  of  the  body; 
it  is  of  an  elongated,  conical  form,  with  the  jaws  of  large  size,  hut  by  no  means  so  strong 
as  in  the  preceding  order.  In  the  majority  the  lower  jaw  alone  is  furnished  with  incisor 
teeth,  the  only  exceptions  to  this  rule  being  the  Camelidae.  The  number  of  incisor 
teeth  in  the  lower  jaw  varies  from  six  to  eight,  but  when  the  latter  number  is  present 
the  two  outer  ones  have  been  regarded  by  some  zoologists  as  canines.  The  place  of 
the  incisors  in  the  upper  jaw  is  taken  by  a hardened  cum,  against  which  those  of  the 
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lower  jaw  press  in.  the  act  of  biting.  The  canine  teeth  are  generally  altogether  absent 
in  both  jaws,  unless  we  regard  the  two  outer  incisors  as  their  representatives  ; and  this 
view  is  supported  by  the  fact  that  the  Camelidac,  which  possess  distinct  canine  teeth 
in  both  jaws,  have  only  six  incisor  teeth  in  the  lower.  The  little  animals  called  Musk 
.Deer  possess  canine  teeth  in  the  upper  jaw  and  these  in  the  males  are  of  great  length 
and  project  downwards  beyond  the  lower  jaw.  Of  the  molars,  which  arc  separated  from 
the  front  teeth  by  a considerable  gap,  there  arc  always  six  on  each  side  in  each  jaw. 
The  three  hindmost  of  these,  or  the  true  molars,  are  each  composed  of  two  columns, 
which  »n  the  upper  jaw  are  convex  internally,  flat  and  furnished  with  three  prominent 
:ribs  externally  ; in  the  lower  jaw,  on  the  contrary,  the  convex  surface  is  external  and 
the  flat  one  turned  towards  the  interior  of  the  mouth.  The  teeth  are  completely  sur- 
: rounded  with  a thick  layer  of  enamel,  which  is  also  folded  inwards  so  as  to  form  two 

■ semilunar  figures  in  each  column  of  the  tooth  ; these  are  exposed  as  the  teeth  are  worn 
. ’.way  in  grinding  the  food,  and  each  tooth  is  then  seen  to  consist  of  four  crescentic  folds 
of  enamel,  with  their  interstices  filled  up  with  dentine.  The  three  foremost  teeth  in 
t each  jaw  consist  of  a single  column,  and  consequently  present  only  two  crescents  of 
eenamel. 

In  most  Ruminants  tho  frontal  bone  is  furnished  with  a pair  of  appendages,  or 
* >oms,  which  however  differ  greatly  in  their  nature  in  the  different  families.  In  some 
t he  horns  arc  permanent,  consisting  of  a bony  process  of  the  frontal  bone,  which  forms 
ho  core  of  the  horn,  and  which  is  coated  with  a hollow  cone,  of  a substance  analogous 
: o that  of  which  the  hoofs  and  nails  of  the  Mammalia  in  general  are  composed ; these  are 
the  true  horns.  In  the  Giraffe  this  horny  coat  is  replaced  by  hairy  skin  similar  t<?  that 
f the  body,  and  the  horn  is  terminated  by  a tuft  of  hairs ; these  are  also  permanent, 
lut  the  Stags,  in  which  these  weapons  are  almost  always  confined  to  the  males,  possess 
irge  branched  bony  antlers , which,  notwithstanding  their  size,  are  produced  every  year 
little  before  the  season  of  their  amours,  and  shed  soon  after  this  period  of  excite- 
fc  ient  has  passed. 

In  the  general  arrangement  of  the  skeleton,  there  is  nothing  to  which  we  need 

■ efer  here,  with  the  exception  of  the  structure  of  the  feet,  which  is  characteristic  of  the 
rder.  The  peculiarity  commences  in  the  metatarsus,  which  is  composed  of  a single 

■ iongated  bone,  the  composition  of  which  by  the  amalgamation  of  two  of  the  true 
metatarsal  bones  is  however  always  distinctly  recognizable.  At  its  lower  extremity 
1 ,ia  bonc  exhibits  two  separate  condyles,  for  the  reception  of  the  basal  phalanges  of  the 
K»vo  complete  toes,  with  which  each  foot  terminates;  these  are  followed  by  two 
t .hers,  so  that  each  toe  is  composed  of  three  phalanges,  the  last  of  which  is  inclosed 
i . a complete  hoof,  and  the  extremity  of  the  foot  is  deeply  cleft.  The  animal  consc- 
1 icntly  always  walks  upon  two  toes,  but  besides  these,  two  others  are  often  present  at 
; e back  of  the  foot ; these  however  are  always  but  slightly  developed,  and  furnished 
:ith  very  small  hoofs,  which  are  of  considerable  service  to  the  animals  in  descending 
ecp  declivities.  The  structure  of  all  the  four  feet  is  exactly  similar,  and  the  same 
nformation  prevails  throughout  the  order,  with  tho  exception  of  the  Camels,  which 
•esent  as  remarkable  peculiarities  in  the  structure  of  their  feet,  as  in  their  dentition. 

The  Ruminantia  arc  generally  of  moderate,  or  tolerably  large  size,  and  endowed  with 
cat  swiftness  of  foot.  They  feed  in  herds,  usually  headed  by  an  old  male,  and  their 
• et  consists  exclusively  of  vcgetallc  matter.  As  they  naturally  require  a considerable 
1 antity  tbis  fo°d  for  their  support,  and  its  proper  mastication  is  a work  of  time, 
hailst,  in  a wild  state  thev  are  constantly  exposed  to  the  attacks  of  carnivorous  beasts! 
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Fig.  333.— Stomach  of  the  Sheep,  a,  oesophagus ; 
b,  cardia  ; c,  psalterium ; d , intestine  ; e, 
pylorus ; /,  abomasus  ; g,  reticulum ; h, 
paunch. 


from  whoso  clutches  they  can  only  escape  by  flight,  they  would  stand  but  a poor 
chanco  of  obtaining  a sufficiency  of  nourishment  if  the  conformation  of  their  intestinal 
canal  were  the  same  as  that  of  the  ordinary  Mammalia,  and  we  accordingly  find  that  they 

have  been  furnished  with  a most  remark- 
ably complicated  digestive  apparatus, 
which  enables  them  to  take  in  as  much 
food  as  they  require  by  grazing  for  a 
comparatively  short  time,  leaving  the 
necessary  comminution  of  the  food, 
until  they  can  retire  to  repose  in  a place 
of  security.  For  this  purpose  the 
stomach  is  divided  into  four  separate 
compartments,  which  are  usually  dis- 
cribed  as  four  distinct  stomachs.  The 
first  of  these,  called  the  paunch  [rumen) 
is  by  far  the  largest,  and  forms  the 
receptacle  into  which  the  food  is  passed 
when  first  swallowed.  The  interior  of 
this  is  covered  with  numerous  villi, 
The  second  chamber  communicates  with 
the  first  by  a rather  wide  opening ; it 
is  very  much  smaller  than  the  paunch,  and  its  inner  surface  is  furnished  with  anasto- 
mosing ridges,  forming  numerous 
polygonal  cells  from  which  it  has  a 
received  the  name  of  the  reticulum. 

The  third  cavity  is  called  the  psalt-  b 
erium ; it  is  also  of  small  size,  and 
it3  lining  membrane  forms  several  c 
longitudinal  plates,  which  have  been 
compared  to  the  leaves  of  a book, 
whence  the  name  applied  to  it.  The 
psalterium  leads  immediately  into 
the  abomasus , or  fourth  stomach, 
which  is  generally  regarded  as  the 
analogue  of  the  true  stomach  of  those 
Mammalia  in  which  that  organ 
forms  a single  cavity ; this  is  an 
elongated  pyriform  sac,  which  ex- 
hibits numerous  folds  upon  its  inner  surface,  and  leads  by  its  smaller  end  to  the  com- 
mencement of  the  intestine. 

The  mode  in  which  this  complicated  organ  is  employed  in  the  digestion  of  food  is 
as  follows  : — The  oesophagus  leads  down  to  an  open  canal,  which  communicates  with 
the  two  first  stomachs,  and  allows  the  crude  vegetable  matters  to  pass  directly  into  the 
paunch.  Here  the  food  appears  to  undergo  little  alteration,  beyond  moistening  with  a 
saliva-like  fluid ; but  when  rumination  is  about  to  commence,  a small  portion  of  it  is 
passed  into  the  reticulum,  where  it  is  formed  into  a ball.  From  this  it  is  expelled 
again  into  the  canal  of  the  oesophagus,  by  the  action  of  the  muscles  of  which  it  is 
carried  up  into  the  mouth,  there  to  undergo  the  process  of  mastication.  When  suffi* 
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Fig.  334. — Section  of  the  Stomach  of  the  Sheep,  a, 
oesophagus  ; b , groove  : c,  psalterium  ; rf,  abo- 
masus ; c,  intestine  ; /,  reticulum  ; g,  paunch. 
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ciently  comminuted,  tho  portion  of  food  again  passes  down  the  oesophagus  ; but  this 
time  the  sides  of  the  canal  are  closed  by  muscular  action,  so  that  the  food  cannot  pass  ! 
back  into  the  paunch  ; and  as  tho  tube  thus  formed  leads  directly  into  the  third  cavity 
the  prepared  aliment  is  necessarily  conducted  there.  In  this  it  undergoes  a furthei 
change,  previous  to  its  admission  into  the  fourth  or  true  stomach,  where  the  actual 
process  of  digestion  is  carried  on.  In  the  young  Ruminants,  this  structure  of  the 
stomach  is  not  distinctly  visible,  the  first  three  cavities  being  very  small,  and  the 
-milk  passes  directly  into  the  fourth  or  true  stomach ; and  in  the  Camelidce  it  has 
oeen  recently  found  that  the  psalterium , or  third  stomach,  is  entirely  deficient. 
[This  is  also  the  case  in  the  Javanese  Musk  Deer.  In  the  Camels,  however,  the  walls 
if  the  second  stomach  ( reticulum ) are  excavated  into  large  deep  cells,  which  can  be 
closed  by  muscular  action  ; in  these,  those  extraordinary  quadrupeds  are  said  to  store 
;rp  a considerable  supply  of  water,  which  serves  them  for  days  when  travelling  over 
' he  parched  deserts  of  Arabia  and  Africa. 

In  their  forms  the  Ruminants  are  generally  light  and  elegant,  and  supported  upon 
ong  and  rather  slender  limbs.  Their  skin  is  covered  with  hair  or  wool ; their  eyes 
; re  large,  full,  and  often  exceedingly  beautiful ; and  their  external  ears  are  elongated, 
rrect,  and  usually  more  or  less  pointed.  The  tail  varies  greatly  in  length  and  clothing, 
l nd  the  mammary  organs  are  always  placed  between  the  posterior  limbs. 

Divisions. — The  Camels,  as  already  stated,  differ  remarkably  in  many  respects 
rom  the  other  members  of  this  order.  In  some  of  their  characters  they  present  a 
rertain  resemblance  to  the  Horses,  and  they  accordingly  form  the  types  of  the  first 
a imily  of  the  Ruminants, — that  of  the  Camelidce , — which  includes  the  Camels  of  the 
•.astern,  and  the  Llamas  of  the  western  hemisphere.  In  their  dentition  these  animals 
l iffer  greatly  from  the  rest  of  tho  order.  They  have  two  canine  teeth  in  each  jaw, 
irad  the  upper  jaw  contains  two  small  incisor  teeth,  which,  however,  are  placed  close 
c ) the  canines,  so  as  to  leave  a considerable  vacant  space  in  the  front  of  the  mouth. 

he  number  of  molar  teeth  varies,  but  there  is  usually  one  more  on  each  side  in  the 
i pperthanin  the  lower  jaw;  in  the  true  Camels  the  foremost  molar  is  placed  con- 
i derably  in  advance  of  its  fellows,  and  is  of  a conical  form,  closely  resembling  the  true 
iininc. 

The  structure  of  the  foot  is  very  peculiar,  the  whole  of  the  phalanges  being  turned 
: rward  in  such  a manner  as  to  form  an  elongated  foot  (Fig.  311),  the  lower  surface  of 
ihich  is  applied  to  the  ground ; these  two  toes  are  merely  enclosed  in  skin,  and  the 
oofs,  which  are  of  very  small  size,  appear  more  like  nails  than  anything  else.  The 
inder  toes,  which  usually  occur  in  the  Ruminants,  are  entirely  wanting. 

The  true  Camels  of  the  Old  World,  forming  the  genus  Camelus,  differ  from  the 
.amas  of  America  in  several  important  characters,  but  in  none  more  than  in  the 
nstruction  of  the  feet.  In  the  former  the  toes  are  united  beneath  by  a pad-like  sole, 

1 hilst  in  the  latter  they  are  quite  separate.  The  eastern  camels  are  also  furnished 
'uth  one  or  two  large  humps  on  the  back,  of  which  the  American  species  are 
stitute.  Of  the  true  Camels  there  are  two  species, — the  Arabian  Camel,  or  Drome- 
try,  as  it  is  commonly  called  [Camelus  dromedarius),  which  has  a single  hump;  and 
i e Bactrian  Camel  (<7.  baclriamts),  which  possesses  two  of  these  excrescences.  The 
l imps  on  the  back  of  the  Camel  are  not  produced  by  any  distortion  of  the  spine,  or 
i olongation  of  the  spinous  processes  ; they  consist  principally  of  fat,  and  appear  to  be 
!'  tended  as  a supply  of  nourishment  for  the  animal  when  exposed  to  privation  of  food, 

• their  size  has  heen  observed  to  diminish  greatly  under  such  circumstances. 
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Tho  native  country  of  the  Camels  is  in  the  warmer  parts  of  Asia  and  Africa,  but  i 
| here  they  arc  not  to  he  met  with  in  a wild  state ; and  tho  whole  race  appears  to  have  ' 
been  from  time  immemorial  under  the  dominion  of  man.  Their  immense  strength 
their  patient  and  quiet  disposition,  and  tho  amount  of  hardship  and  privation  which 
they  are  able  to  bear,  certainly  give  them  a high  place  amongst  domestic  animals  ; and 
indeed  it  is  difficult  to  conceive  how  the  affairs  of  mankind  could  have  been  carried  on 
in  the  regions  inhabited  by  the  Camels  without  their  assistance.  The  inhabited  parts 
of  these  countries  are  separated  from  each  other  by  wide  tracts  of  desert,  frequently 
almost  entirely  destitute  of  herbage,  or  at  all  events  of  any  that  a Horse  would  deign 
to  eat ; in  many  eases  the  sandy  ground  would  yield  under  the  Horse’s  hoofs,  so  that 
he  would  be  tired  out  before  half  his  day’s  journey  was  done,  and  all  the  while  he  I 


would  probably  occur  not  more  than  once  in  three  or  four  days.  To  a certain  extent 
these  eastern  countries  are  as  effectually  separated  from  each  other  as  if  the  sea  rolled 
its  waves  between  them ; in  either  case  some  special  means  of  passing  over  the  interval  I 
is  required.  This  is  afforded  by  the  Camel.  The  desert  is  his  home ; he  can  feed  j 
upon  the  scanty  vegetation  that  springs  up  here  and  there  upon  the  arid  wastes  ; his 
foot  is  specially  adapted  for  the  sandy  ground,  over  which  he  can  pass  without  tiring, 
for  hours  together,  with  a load  of  five  or  six  hundredweights  upon  his  back ; and 
lastly,  by  a singular  provision  of  nature,  he  can  journey  on  beneath  the  burning  sun 
without  drinking  for  several  days.  It  is  no  great  wonder  that  the  Arabs,  in  their 
poetical  way,  should  have  given  the  name  of  the  “ Ship  of  the  Desert”  to  this  valuable  I 
creature. 

With  regard  to  the  power  of  the  Camel  to  support  thirst,  there  has  generally  pre-  J 
vailed  some  little  exaggeration.  It  has  been  stated  that  this  animal  will  bear  deprivation  | 
of  water  for  a period  of  no  less  than  fifteen  days  ; but  Burckhardt  states  that  the  time 
varies  greatly  according  to  the  breed  and  the  country  ia  which  the  Camels  have  been  | 
accustomed  to  travel.  Thus  the  Egyptian  and  Syrian  Camels  require  frequent  draughts  j 
during  the  summer  months,  whilst  those  which  journey  in  the  Arabian  deserts  will  go 
for  four  days  without  drinking.  The  same  author  says  that  some  of  the  African 
caravans  travel  for  a much  longer  time  without  water ; but  he  considers  nine  or  ten 
days  to  be  the  utmost,  and  even  then  a good  many  Camels  die  on  the  road.  The 
means  by  which  the  creature  supports  this  long  deprivation  of  moisture  is  said  to  be 
by  storing  up  in  the  cells  of  the  paunch  and  honeycomb  stomach  a sufficient  supply  of 
moisture  to  last  for  several  days’  consumption.  This  has  been  disputed  by  some 
zoologists,  from  their  finding  no  water  in  these  cells  on  dissecting  Camels ; and  Burck- 
hardt states  that  no  great  quantity  of  fluid  is  found  in  the  stomachs  of  these  animals, 
unless  they  have  been  drinking  not  long  before.  These  reasons  cannot,  however,  be 
considered  as  conclusive,  unless  we  knew  the  precise  conditions  under  which  the 
animals  had  been  living.  There  seems,  however,  to  be  little  doubt  that  there  is  no 
truth  in  the  popular  belief  that,  when  in  great  want  of  water,  the  Arabs  kill  a Camel 
for  the  sake  of  the  supply  contained  in  its  stomach,  for  Burckhardt  never  saw  this 
plan  put  in  practice,  nor  could  he  ever  hear  from  the  Arabs  of  their  making  use  of 
any  such  method  of  supplying  their  necessities,  although  they  frequently  entertained 
him  with  accounts  of  the  hardships  they  underwent  in  the  deserts  from  this  very 
cause. 

For  the  purpose  of  loading  and  unloading,  the  Camels  are  made  to  kneel  down,  and 
those  parts  of  their  bodies  and  limbs  which  come  in  contact  with  the  ground  acquire  J 
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! r «m“rkabfIc  c“Uosities  in  course  of  time.  The  most  considerable  of  these  is  situated  on 
j . the  breast.  They  repose  in  the  samo  position ; and  to  keep  them  from  straying  during 
the  night,  their  drivers  tie  the  fore  legs  in  a kneeling  position,  so  that  they  cannot 

rise  beyond  their  knees  When  overloaded  it  is  said  that  they  obstinately  refuse  to 

:nse,  even  when  they  are  beaten  most  severely ; and  it  appears  that  the  drivers  are  bv 
no  means  averse  to  exercising  their  authority  in  this  way,  the  poor  creatures  being 
often  most  inhumanly  treated.  The  load  of  a Camel  varies  considerably,  according  to 
. the  distance  ho  has  to  go  and  tho  hardships  ho  will  have  to  endure.  Large  powerful 
Camels  will  carry  a weight  of  fifteen  hundred  pounds  for  three  or  four  miles,  and  these 
-w!  travel  for  several  days  with  a load  of  a thousand  pounds.  Those  coming  to  E<rVDt 
tfrom  the  interior  of  Africa  rarely  carry  more  than  five  hundredweights.  With  such 
. ,oads  as  these  they  will  travel  about  thirty  miles  a-day. 

But  it  is  not  merely  as  a beast  of  burden  that  the  Camel  is  of  value  to  the  natives 

rr  ?0Urtrie3  ;,m  travellin-  to  any  dht™cc ^ir  J°«nieys  are  usually  performed 
[ m J6,back  0n°  °f, tliese  animals-  The  ridiQS  Camels  are,  however,  of  a different 
ireed  from  those  employed  in  transporting  merchandize,  and  a good  one  is  as  hi*h'y 

ronzed  amongst  the  Arabs  as  a fine  Horse  in  England.  Some  idea  of  their  speed  ^and 
. mduranee  may  be  obtained  from  the  fact,  related  by  Burckhardt,  that  an  Egyptian 
.amel  travelled  a hundred  and  fifteen  miles  in  eleven  hours,  besides  being  carried 
t wice  over  the  Nile,  a process  which  occupied  about  twenty  minutes  each  time. 

These,  however,  are  not  all  the  benefits  derived  by  man  from  the  Camel.  His 
flesh  is  eaten,  and  the  hump  on  his  back  is  esteemed  a great  delicacv.  The  milk  of 
he  female  is  also  said  to  be  very  good.  The  hair,  which  is  long  and  'soft,  falls  off  in 
barge  flakes  during  the  rut- 
t ing  season  ; it  is  woven  into 
t sort  of  cloth,  which  is  said 
l o be  impervious  to  wet.  The 
f emale  goes  with  young  about 
; twelvemonth. 

The  Camels  are  amongst 
he  largest  of  the  Ruminants, 

> ome  of  them  measuring  as 
t luch  as  seven  feet  in  height 
l:  ad  upwards  of  ten  feet  in 
tength.  Their  form  is  by  no 
deans  elegant,  the  dorsal 
l umps  giving  them  a de- 
fined appearance,  which  is 
\<  it  lessened  by  their  long 
nd  peculiarly  curved  necks 
nd  clumsy  legs  and  feet. 

;he  two  species  are  very 
i milar  in  all  their  habits, 
i it  their  geographical  range 
i very  distinct. 

The  Arabian  Camel  is  distributed  over  the  south-western  parts  of  Asia  and  tho 
•rth  of  Africa,  as  far  as  the  shores  of  the  Niger  and  Senegal.  It  has  been  introduced 
to  Italy,  where  it  breeds,  although  very  sparingly.  The  male  of  this  species  is  said 


Fig.  333. — Buctrian  Camel  ( Camelus  Bnclrianm). 
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'when  irritated,  to  protrude  a large  inflated  organ  from  the  throat ; but  the  nature  of 
this  organ  is  unknown. 

The  country  of  the  Bactrian  Camel,  which  is  rather  larger  than  the  Arabian  species 
lies  to  the  north-cast  of  tho  regions  occupied  by  the  latter ; it  is  dispersed  over  the 
whole  of  Central  Asia  as  far  as  China,  and  has  also  been  introduced  into  India.  In 
Bucharia,  Cabul,  and  some  parts  of  Persia,  the  two  species  occur  together ; and  in 
some  other  Asiatic  provinces  it  is  the  practice  to  cross  them.  The  Bactrian  Camel 
extends  westwards  to  tho  country  lying  between  the  Caspian  and  the  Black  Sea, 
and  it  is  also  abundant  in  the  Crimea.  In  Asia  it  extends  as  far  north  as  the 
sixtieth  degree  of  latitude,  but  beyond  this  point  the  winters  are  too  severe  for  it. 
In  some  districts  this  animal  is  employed  as  a beast  of  draught,  but  this  practice  is 
by  no  means  general.  It  appears  to  be  far  more  hardy  in  its  nature  than  the  Arabian 
Camel,  and  lives  frequently  in  hilly  districts  ; its  feet  are  better  adapted  for  walking 
on  hard  surfaces. 

The  Llamas  ( Auclienia ),  which  represent  the  Camels  in  the  New  World,  are  readily 
distinguished  from  the  true  Camels  by  the  absence  of  dorsal  humps  and  the  complete 

division  of  the  toes  (Fig.  336). 
This  structure  of  the  feet  does 
not  adapt  them  for  travelling 
over  such  sandy  wastes  as  form 
the  natural  home  of  the  Camel, 
but  for  dwelling  on  mountains 
and  amongst  rocks,  where  their 
footing  is  more  sure  than  that  of 
most  other  animals.  Their  form 
is  lighter  and  more  elegant  than 
that  of  the  Camel;  they  are 
much-  smaller  in  size,  and  far 
inferior  to  their  eastern  relatives 
in  strength.  When  irritated,  they  have  a habit  of  ejecting  the  contents  of  their 
mouths,  consisting  of  food  undergoing  its  second  mastication,  upon  the  offending 
party;  this  is  doubtless  exceedingly  disagreeable,  but  the  popular  belief  in  the  venomous 
nature  of  the  substance  discharged  is  of  course  quite  destitute  of  foundation.  Their 
native  region  is  upon  the  slopes  of  the  immense  chain  of  the  Andes,  in  South 
America,  on  all  parts  of  which  they  occur ; and  although  inhabitants  of  tropical 
climates,  they  are  very  impatient  of  heat,  and  often  ascend  into  the  vicinity  of  the  line 
of  perpetual  snow.  The  wild  Llamas  are  very  vigilant  and  shy ; they  live  in  flocks  at 
a great  altitude  upon  the  mountains,  and  only  descend  toward  the  plains  occasionally 
in  search  of  food.  Both  the  wild  and  the  tame  Llamas  have  the  singular  habit  or 
always,  when  practicable,  dropping  their  dung  in  the  same  place,  so  that  considerable 
heaps  of  excrement  are  found  in  particular  spots ; the  wild  ones  have  also  been  observed 
to  retire  in  the  same  way  to  a particular  spot  to  die,  and  in  some  places  it  is  said 
portions  of  the  banks  of  rivers  may  be  seen  almost  whitened  with  their  bones. 

Considerable  doubts  exist  as  to  the  number  of  distinct  species  of  Llamas.  There 
appear  to  be  four  species,  but  some  zoologists  reduce  them  to  two,  considering  the 
others  as  domesticated  varieties  of  these.  Some  writers,  on  the  contrary,  increase  the 
number  to  five  or  even  six.  The  principal  species  or  varieties  are  certainly  four  in 
number. 


Fig.  336.— Foot  of  the  Llama. 
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Of  these  the  Guanaco  (Auchtnu i Guanaco ) is  supposed  by  many  to  be  the  wild 
stock  from  which  the  true  Llama  is  derived.  This  animal  is  found  on  all  parts  of  the 
Andes,  from  the  Straits  of  Magellan  to  the  north  of  Peru;  in  the  southern  districts 
the  Guanacos  live  together  in  considerable  herds  upon  the  desert  plains  of  Patagonia ; 
but  in  Peru  they  inhabit  the  mountains,  and  are  raroly  seen  to  collect  in  greater 
-numbers  than  seven.  They  stand  rather  more  than  three  feet  high  at  the  shoulder, 
and  the  neck,  which  is  often  carried  upright,  bears  the  head  at  a height  of  noarly  five 
: feet  from  the  ground.  They  are  of  a pale  reddish-brown  colour,  and  covered  with 
long  hair,  which,  however,  is  not  so  long  as  that  of  the  domesticated  Llama.  When 
'taken  young,  they  may  be  tamed,  but  always  retain  a tendency  to  return  to  the  m ild 
-state ; they  are  also  bolder  than  the  ordinary  domestic  Llama,  and  will  attack  strangers 
by  striking  at  them  with  their  knees.  They  are  principally  sought  after  for  the  sake 
pof  their  skin  and  flesh 

In  every  respect,  however,  the  Guanaco  is  a far  less  important  animal  than  the 
t-vue  Llama  (A.  glama),  which  completely  takes  the  place  of  the  Camel  amongst  the 
' .'ndians  of  Peru  and  Chili.  It  is  of  about  the  same  size  as  the  Guanaco,  of  which  it  ! 
t nay  possibly  be  only  a variety,  as  the  principal  differences  between  them  are  such  as  ' 
c night  well  be  produced  by  domestication,  namely,  a stouter  and  heavier  form  and  a 
r -ariable  colour,  generally  brown  with  white  patches  or  spots.  The  immense  value  of  | 
: he  Llama  to  the  aborigines  of  the  countries  which  it  inhabits  will  be  easily  understood 
f rom  the  fact,  that  at  the  time  of  their  discovery  by  Europeans  it  was  the  only  domestic 
i nimal  that  they  possessed.  When  alive  it  is  employed  as  a beast  of  burden ; and 
i Ithough  it  is  unable  to  bear  a great  weight  (ninety  or  a hundred  pounds  being  about 
iae  heaviest  load  that  it  can  carry),  its  power  of  travelling  over  rugged  declivities  where 
i o other  loaded  animals  could  maintain  their  footing,  have  rendered  its  services  indis- 
y ansable  in  those  countries  even  to  the -present  day,  although  its*  place  has  been 

- ) a certain  extent  taken  by  mules.  It  is,  however,  slow  in  its  march,  rarely 

• -avelling  more  than  ten  or  twelve  miles  a-day.  When  killed,  its  flesh  furnishes  a 
holesome  and  excellent  food,  and  the  long  woolly  hair  with  which  it  is  covered  forms 
le  principal  clothing  of  the  Indians.  The  keeping  of  a herd  of  Llamas  is  a matter  of 
ttle  or  no  difficulty ; at  night  they  are  put  into  an  inelosure,  where  they  sleep  winter 

- id  summer  without  any  protection,  although  at  the  elevation  which  they  usually 
habit  the  temperature  often  falls  below  the  freezing-point  immediately  after  sunset 

rren  in  the  summer.  In  the  morning  they  are  allowed  to  quit  the  inclosure,  to  wander 

- >out  upon  the  mountains  in  search  of  food  ; and  they  return  of  their  own  accord  in 
i e evening,  to  be  again  shut  up  for  their  night’s  rest.  The  dung,  like  that  of  the 
umel,  is  employed  as  fuel ; the  milk  is  said  to  be  pretty  good,  and  the  skin  furnishes 
; good  leather. 

The  Paco,  or  Alpaca  {A.  Paco),  which  is  also  domesticated  by  the  Peruvians  is 
nsiderably  smaller  than  the  Llama,  and  is  never  employed  as  a beast  of  burden  is 
principally  valued  for  the  sake  of  its  long,  soft,  silky  hair,  which  is  woven  into 

• brics  of  great  beauty.  Groat  quantities  of  this  have  been  imported  into  this  country 

late  years,  and  the  stuffs  made  from  it  are  well  known. 

The  fourth  species  is  the  Vicugna  (A.  vicunia),  which  is  about  the  same  size 
the  Alpaca ; its  colour  is  reddish-yellow  on  the  back  and  whitish  on  tho  belly 
is  a wild  species,  which  is  principally  sought  after  for  the  sake  of  its  fine 

K>1,  stuffs  woven  from  which  are  considered  rather  valuable  amongst  the  n» 
rruvians.  ° T , 
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In  all  the  other  families  of  tho  Ruminants,  the  feet  touch  the  ground  only  at  the  | 
extremities  of  the  two  principal  toes,  which  are  inclosed  in  horny  hoofs  ; and  there  are  I 
almost  always  two  rudimentary  toes,  with  small  hoofs,  at  the  back  of  the  foot.  The  I 
upper  incisor  teeth  are  entirely  wanting,  as  are  also  the  canines  in  both  jaws,  except  in 
a few  Stags  and  the  family  of  the  Moschidce , or  Musk  Deer,  in  which  the  canines  are  j 
developed  in  the  upper  jaw,  and  acquire  such  a size  in  the  males  as  to  project  beyond 
the  lower  jaw  in  the  form  of  tusks.  The  Musk  Deer  differ  from  the  members  of  the  I 
remaining  families  of  the  Ruminants  in  the  total  absence  of  horns  in  both  sexes ; the 
lachrymal  sinuses  are  also  deficient.  In  their  general  structure  they  resemble  the  1 
Cervidce,  or  Stags,  which  constitute  the  following  family.  They  are  all  of  small  size, 
supported  upon  exceedingly  slender  legs,  and  very  active  in  their  movements.  They  1 
live  in  flocks,  principally  on  the  continent  of  Asia,  and  in  some  of  the  larger 
islands  of  the  Indian  Ocean,  such  as  Ceylon,  Java,  Sumatra,  and  Borneo.  One  1 
species,  the  Moschus  aquaticus,  is  an  inhabitant  of  Sierra  Leone,  on  the  west  coast  of  | 
Africa. 

The  true  Musk  Deer  (M.  moschiferus)  is  distributed  over  the  mountainous  parts  of  ' 
central  Asia,  and  is  said  even  to  extend  into  Siberia.  The  male  of  this  species  is 
furnished  with  a remarkable  sac  beneath  the  belly,  which  secretes  a strongly  odorous  | 
substance,  the  well  known  powerful  perfume  and  valuable  medicine  called  musk.  It  I 
is  from  this  that  the  genus  takes  its  name.  It  is  an  excessively  active  creature,  per- 
forming leaps  which  are  perfectly  astonishing ; when  the  snow  is  on  the  ground  it 
is  said  to  extend  its  hoofs,  and  run  without  leaving  any  traces  upon  a surface  which 
will  not  even  bear  the  weight  of  a dog. 

This  is  the  only  species  which  inhabits  a temperate  climate ; the  others  are  con- 
fined to  the  tropical  parts  of  Asia.  They  are  destitute  of  the  secreting  organ  which  j 
produces  the  musk,  but  their  flesh  is  said  to  be  veiy  good.  One  species,  the  Kanchil  | 
( Tragulus  kanchil ),  is  exceedingly  common  in  the  peninsula  of  Malacca,  in  Java,  and 
some  of  the  neighbouring  islands,  the  natives  of  which  often  capture  numerous  speci-  | 
mens  either  in  traps  or  by  throwing  sticks  at  their  legs  when  they  come  at  night  to  j 
feed  in  the  fields  upon  the  sweet  potatoes,  of  which  this  species  is  said  to  be  very  fond.  I 
In  Java,  according  to  Sir  Stamford  Raffles,  the  cunning  of  the  Kanchil  is  so  cele-  j 
brated,  that  its  name  is  often  applied  metaphorically  to  a distinguished  rogue.  When  i 
taken  in  a noose  it  will  feign  itself  dead,  until  the  unwary  captor  releases  it,  when  it 
immediately  springs  upon  its  feet,  and  makes  its  escape. 

The  third  family  is  that  of  the  Cervidce , or  Deers,  distinguished  principally  by  the  i 
peculiar  nature  of  the  horns  or  antlers,  which,  with  but  a single  exception,  that  of  the  j 
Reindeer,  are  possessed  only  by  the  males.  Unlike  the  horns  of  the  Ox,  the  antlers  of 
the  Deer  are  deciduous, — that  is  to  say,  they  are  cast  every  year  after  the  breeding 
season,  and  again  renewed  before  that  period  of  excitement  returns.  They  are  pro-  I 
duced  upon  a pair  of  processes  of  the  frontal  bone,  by  an  action  analogous  to  that  hy 
which  injuries  to  the  bones  are  repaired.  The  process  forming  the  base  of  the  horn  l 
is  covered  by  a skin,  beneath  which  a sort  of  inflammation  is  set  up  ; this  produces 
cartilaginous  matter,  which  increases  rapidly  in  amount,  gradually  becomes  ossified, 
and  finally  forms  the  horn,  which,  when  mature,  is  still  covered  by  the  vascular  skin  j 
beneath  which  it  has  been  formed.  This,  however,  dries  up  and  peels  off  soon  after  j 
the  complete  development  of  the  organs,  and  the  latter  then  consist  of  bare  bone.  The 
antlers  are  sometimes  small,  but  generally  of  comparatively  large  size,  and  very 
variously  branched  ; their  size  and  the  number  of  branches  usually  increases  with  age, 
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and  the  old  males  of  several  species  are  adorned  with  a most  enormous  pair  of  spread- 
ing horns. 

Beneath  each  eye,  in  almost  all  the  species,  there  is  a cavity  called  the  lachrymal 
sinus,  which  the  animal  is  able  to  open  at  pleasure,  and  which  secretes  a thick  waxy 
fluid  ota  disagreeable  odour.  The 
metatarsus  is  also  usually  fur- 
nished with  one  or  two  glands, 
covered  with  a small  tuft  of  hair ; 
the  presence  of  these  furnishes  a 
good  character  for  distinguishing 
the  hornless  females  of  this  family 
from  those  of  such  Antelopes  as 
are  also  destitute  of  horns.  They 
are  deficient  only  in  the  Munt- 
jacs,— a small  group  of  oriental 
Deer  forming  the  genus  Stylo- 
cerus. 

The  species  of  Corvidae  are 
very  numerous,  and  distributed 
in  all  parts  of  the  world.  By 
some  zoologists  they  are  con- 
sidered as  forming  only  a single 
genus,  whilst  others  divide  them 
into  several  generic  groups,  cha- 
racterized principally  by  diffe- 
rences in  the  conformation  of  the 
antlers. 

Of  these  groups  the  Munt- 
jacs  ( S'ylocerun ) anpear  to  pos- 
sess the  best  title  to  generic 
distinction.  They  evidently  form 
a transition  from  the  typical  Cor- 
vidae to  the  Moschidae,  as  they  possess  large  canine  teeth  in  the  upper  jaw,  are  destitute  of 
the  glands  and  pencils  of  hair  on  the  metatarsi,  and  have  the  antlers  of  very  small  size. 
The  structure  of  the  latter  is  very  peculiar;  the  processes  of  the  frontal  bone,  on  which 
the  horns  are  supported,  instead  of  forming  a mere  knob,  as  in  the  ordinary  Deer,  are 
produced  into  elongated  stalks,  so  that  the  animals  after  the  shedding  of  their  true 
antlers,  still  appear  to  be  furnished  with  straight  horns.  The  species,  which  are  not 
numerous,  are  of  small  size,  and  very  elegant  in  their  forms. 

They  are  inhabitants  of  India,  China,  and  some  of  the  islands  of  the  Eastern 
Archipelago,  where  they  frequent  mountain  valleys,  generally  in  the  neighbourhood 
of  forests  and  jungles.  They  are  hunted  both  by  the  natives  and  European  residents, 
usually  with  dogs,  upon  which  they  frequently  inflict  severe  wounds  with  their  tusk- 
like canines. 

In  the  typical  Stags,  forming  the  genus  Ccrvus,  the  antlers  are  large,  rounded,  and 
much  branched.  As  an  example  of  this  group,  we  may  mention  the  Red  Deer  of  these 
.Islands  ( Cenms  daphus , Fig.  337),  which  is  distributed  over  most  parts  of  Eurppe  and 
uhe  north  of  Asia,  but  is  now  becoming  rare  in  the  more  inhabited  countries.  In 


Fig.  337. — 'Ihe  Stag,  or  Red  Deer  ( Census  elaphus ). 
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England  tho  Red  Deer  is  very  uncommon,  but  in  the  Highlands  of  Scotland  it  occurs  ! 
in  greater  abundance,  and  its  pursuit  i3  still  a favourite  sport,  with  those  privileged  I 
persons  whoso  position  enables  them  to  follow  it.  - In  olden  times,  hunting  the  Stag 
was  regarded  as  the  noblest  of  all  sports ; it  was  reduced  to  a science,  encumbered 
with  an  infinity  of  bewildering  terms,  the  knowledge  of  which  however,  was  considered  | 
indispensable  for  a finished  gentleman. 

The  Stag  is  the  largest  of  the  British  species,  standing  about  four  feet  high  at  the 
shoulders.  It  is  of  a reddish  brown  colour,  whence  the  name  of  Red  Deer,  commonly 
applied  to  it ; the  antlers  are  variable  in  the  form  and  arrangement  of  the  branches ; 
they  attain  a considerable  size,  sometimes  weighing  as  much  as  twenty  four  pounds. 
The  time  occupied  in  the  development  of  this  mass  of  bony  matter,  is  rprely  more  than 
ten  weeks. 

The  Stag  lives  in  forests,  principally  in  mountainous  districts,  and  associates 
in  herds  usually  consisting  of  a single  sex.  It  feeds  on  almost  all  kinds  of  vegetable  ' 
matter. 

In  North  America,  the  Red  Deer  is  represented  by  the  Wapiti  ( C . canadensis),  a 
species  of  larger  size,  measuring  nearly  five  feet  at  the  shoulder.  It  is  found  only  in 
Canada,  and  the  most  northern  parts  of  the  United  States,  where  it  is  hunted  by  the  ; 
Indians,  principally  for  the  sake  of  the  skin,  which  is  said  to  retain  its  flexibility  after  ! 
being  wet.  The  antlers  are  a good  deal  larger  than  those  of  the  Stag.  Several  other  ; 
species  of  this  genus  are  found  in  different  parts  of  America,  and  in  the  East  Indies,  ' 
some  larger,  but  the  majority  smaller  than  cnir  common  Stag.  Amongst  the  Indian 
species,  we  may  mention  the  species  of  Axis  or  Hog  Deer,  ( Cervus  Axis  [Fig.  338]  and 

poroinus),  which  are 
about  the  size  of  our 
Fallow  deer,  and  of  a 
darker  or  lighterbrown 
tint,  spotted  with 
white.  They  inhabit 
the  plains  and  valleys 
of  India,  snd  their 
pursuit  constitutes 
one  of  the  most  favour- 
ite sports  in  the  East 
Their  antlers  are 
rather  small,  and  fur- 
nished with  but  few 
branches. 

The  males  of  many 
species  possess  a most 
disagreeable  odour, 
which  is  sometimes 
perceptible  even  at  a 
Fig.  338.— Axis  Deer.  (Cervus  Axis).  distance.  This  is  re- 

markably the  case  in  a South  American  species  called  the  Guazuti  ( Cervus  campeslris), 
the  offensive  smell  from  which  was  perceived  by  Mr.  Darwin,  when  passing  at  half  a 
mile  to  leeward  of  a herd.  So  strong  is  this  odour  that  the  skins,  when  dried  and 
prepared,  still  retain  it;  and  a silk  handkerchief  in  which  Mr.  Darwin  carried  homo 
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a skin,  retained  the  smell  for  a year  and  a half,  although  repeatedly  washed  in  the 
interval.  * 

I • - * 

A second  British  species  is  the  Roe  ( Capreolus  Caprcca),  which  forms  the  type. of  a 

distinct  genus.  It  is  a small  animal,  measuring  a little  more  than  two  feet  at  the 
shoulder,  and  two  feet  and  a half  at  the  hind  quarters.  The’ antlers  are  small  and 
! furnished  only  with  three  short  branches.  The  Roo  is  an  inhabitant  of  mountainous 
districts,  where  it  exhibits  .the  most  extraordinary  agility,  and  Mr.  Tytler  in  a letter  to 
Professor  Bell,  says  that  he  has  seen  one  without  much  apparent  effort,  bound  across  a 
j road  nearly  twenty  feet  wide.  Unlike  thg  Stag,  which  is  polygamous,  the  Roe  is  said 
' to  pair,  and  remain  faithful  to  one  partner  for  life.  Tho  female  often  produces  two 
young  at  a birth,  which  are  treated  with  great  affection  by  both  parents;  and  according 
to  many  writers,  these  young  animals,  after  quitting  their  parents  become  attached  to 
i each  other  and  remain  together. 

In  some  South  American  species,  the  Brocket  Deer,  forming  the  genus  Coassus,  the 
horns  are  quite  simple,  presenting  a good  deal  of  resemblance  to  those  of  some 
Antelopes,  but  are  destitute  of  the  horny  covering  which  is  characteristic  of  those 
animals.  They  are  of  small  size,  only  measuring  about  two  feet  in  height  at  the 
i shoulder. 

In  the  remainder  of  the  family  the  antlers  are  always  more  or  less  palmated  or 
dilated  into  broad  plates  of  bone.  To  this  series  belongs  the  third  British  species,  the 
Fallow  Deer  ( Platyceros  Pama),  which  forms  the  type  of  a distinct  genus,  distin- 
I .guished  by  its  naked  nose.  It  is  doubtful  whether  this  elegant  animal  is  really  a 
native  of  Britain,  as  it  is  never  found  wild  in  this  country,  but  always  in  a semi- 
domesticated  state,  a3  an  ornamental  animal  in  parks.  Its  native  country  is  the 
•south  of  Europe  and  the  south-western  parts  of  Asia,  from  which  it  was  probably 
: introduced  into  England  at  an  early  period.  It  is  about  three  feet  in  height,  and 
of  a reddish-brown  colour  spotted  with  white ; but  there  is  a variety  which  is  of  a 
• nearly  uniform  dark  brown.  The  horns  are  large,  and  terminated  by  a long  palmate 
; portion,  which  is  deeply  and  irregularly  notched  on  the  outer  margin.  The  flesh  of 
this  i animal,  which  is  well-known  as  venison , is  regarded  as  a great  delicacy,  and  is 
;ar  superior  to  that  of  eithea  of  the  British  species.  The  skin  furnishes  a soft  leather, 
•which  was  formerly  in  great  request  for  breeches. 

Nearly  allied  to  the  Fallow  Deer  was  the  gigantic  extinct  species  commonly 
kcnown  as  the  Irish  Elk,  the  bones  of  which  have  been  discovered  in  considerable 
r lumbers  imbedded  in  peat  bogs  in  Ireland.  This  animal  stood  six  feet  or  more  in 
1.  might,  and  the  antlers  were  of  enormous  size,  some  specimens  measuring  upwards 
i >f  thirteen  feet  from  tip  to  tip. 

The  Elk,  or  Moose  Deer  (Alces  palmatics),  is  a large  species,  which  is  common  to 
1 he  northern  part3  ef  both  hemispheres.  The  nose  is  entirely  covered  with  hair,  and 
1 he  antlers,  which  are  comparatively  short,  are  very  broadly  dilated,  and  terminated 
■y  a numerous  series  of  long  points.  When  fully  developed,  these  organs  weigh  from 
!.  ifty  to  sixty  pounds.  It  is  the  largest.of  the  recent  species  of  this  family,  standing 
: :pward3  ot  six  feet  in  height  at  the  shoulder ; its  legs  are  very  long,  its  neck  thick 
i nd  short,  and  its  head  elongated  and  terminated  by  a broad  muzzle,  so  that  its 
i:  ppearance  is  more  ungainly  than  that  of  the  other  Corvid®.  It  lives  in  damp  forests, 
"here  it  feeds  for  the  most  part  on  the  tender  twigs  of  trees.  Its  flesh  is  highly 
esteemed  ns  an  article  of  food,  and  the  skin,  which  is  soft  and  thick,  furnishes  a most 
xcellent  leather. 
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The  most  celebrated  species  of  this  family  is  the  Rein  Deer  ( Rangifer  Tarandu*, 
Fig.  339),  the  only  species  which  has  been  completely  domesticated,  and  without 

which  the  inhabitants  of 
Lapland  and  some  other 
countries  of  the  extreme 
north  would  be  unable 
to  exist  in  those  incle- 
ment regions.  The  Rein 
Deer  is,  in  fact,  as  neces- 
sary to  the  Laplander  as 
the  Camel  to  the  Arab  of 
the  Desert;  its  flesh  is 
his  principal  food,  its  skin 
furnishes  his  clothing,  its 
milk  stands  him  instead 
of  that  which  the  Cow 
yields  to  the  natives  of 
more  genial  climates, 

whilst  it  is  capable  of 
Fig.  339. — The  Rein  Deer  (Rangifer  Tarandus).  , . , . , 

v ' being  trained  as  a beast 

of  draught,  and,  when  harnessed  to  a sledge,  will  with  ease  perform  a journey  of 

eighty  miles  in  a day  over  the  frozen  snow.  To  adapt  it  for  travelling  over  this 

peculiar  surface,  the  hoofs  of  the  Rein  Deer  are  broad  and  very  deeply  cleft,  so  that  by 

their  separation  they  press  upon  a large  extent  of  snow ; and  the  hinder  toes  hang 

down  so  as  nearly  to  touch  the  ground,  and  doubtless  contribute  greatly  to  support  the 

animal  in  passing  over  a yielding  surface.  The  harness  by  which  the  Rein  Deer  is 

attached  to  the  sledge  is  of  the  simplest  nature  ; a collar  of  skin  passes  round  the  neck, 

from  which  a single  trace  runs  back  to  the  sledge,  passing  between  the  legs  of  the 

animal ; the  rein  is  also  single,  and  is  attached  to  the  neck ; and  the  driver  directs  his 

cattle  simply  by  shaking  the  rein,  or  throwing  it  from  one  side  of  the  back  to  the 

other. 

The  wealth  of  a Laplander  is  computed  from  the  number  of  his  Rein  Deer.  Some 
of  them  possess  herds  of  more  than  a thousand  of  these  animals.  In  the  summer  the 
Rein  Deers  are  pastured  in  the  mountains,  where  they  feed  upon  ordinary  herbage ; 
at  the  approach  of  winter  they  are  driven  down  into  the  plains,  and  their  food  at  this 
season  consists  principally  of  a particular  species  of  lichen  ( Cenomyce  rangiferina),  which 
they  dig  up  from  beneath  the  snow  by  means  of  their  hoofs.  When  going  on  a journey, 
the  Laplanders  take  a supply  of  this  lichen  with  them,  and  four  pounds  of  it  are 
said  to  be  sufficient  for  a day’s  journey ; in  some  cases,  however,  the  animals  will  travel 
for  two  or  three  days  without  food,  and  without  apparently  feeling  the  want  of  it. 

In  their  habits  the  wild  Rein  Deers  resemble  their  domesticated  brethren,  and  like 
them  they  seek  their  food  in  different  localities,  according  to  the  season  of  the  year, 
performing  extensive  migrations  in  the  spring  and  autumn  with  this  view.  It  is 
during  these  migrations  that  they  are  generally  killed  by  the  hunters  ; and  the  autumn 
is  the  period  generally  chosen,  as  the  animals  are  then  in  the  best  condition,  and  their 
flesh  may  be  prepared  for  winter  use.  For  this  purpose  the  flesh  is  sometimes  salted, 
but  more  commonly  either  dried  in  the  air  or  smoked ; in  some  places  it  is  buried  in 
the  frozen  soil,  and  preserved  in  this  condition. 
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The  Rein  Deer  varies  considerably  in  sizo  in  different  places.  It  is  usually  however 
about  three  feet  in  height  at  the  shoulder,  and  nearly  five  feet  in  length.  Both  sexes, 
as  already  stated,  are  furnished  with  antlers,  which  are  smaller  in  the  female  than 
in  the  male.  The  colour  of  the  wild  Rein  Deer  is  usually  grayish,  but  that  of  the 
domesticated  individuals  is  very  variable.  They  usually  acquire  a whitish  tint  in  the 
winter. 

The  Rein  Deer  is  now  distributed  principally  in  the  extromo  northern  parts  of 
ooth  continents.  It  also  occurs  on  the  Islands  of  Spitsbergen,  and  Nova  Zembla. 
It  extends  southwards  in  certain  places  as  far  as  the  fiftieth  degree  of  North 
i latitude. 

The  fourth  family,  that  of  the  Camelopardidce , includes  only  a single  living  species, 
;he  Camelopard  or  Giraffe  ( Camelopardalis  Giraffa,  Fig.  340),  which  is  peculiar  to  Africa. 
This  remarkable  animal  is  distinguished  from  all  the  other  Ruminants,  by  several 
mportant  characters.  The  body  is  short  and  supported  upon  very  long  legs ; the 
lorsal  line  slopes  downwards  towards  the  rump,  the  withers  being  greatly  elevated,  and 
f 'rom  this  it  was  long  confidently  asserted  that  the  fore  legs  were  much  longer  than  the 
under  pair,  although  this  is  not  the  case.  The  neck  is  excessively  long,  and  furnished 
with  a short  mane,  running  down  its  dorsal  line  ; the  head  is  comparatively  small  and 
he  countenance  exceedingly  gentle  and  pleasing  in  its  expression,  the  eyes  being 
emarkably  full  and  lustrous.  The  dentition  is  the  same  as  that  of  the  Deer,  the  upper 
ncisors  and  the  canines  in  both  jaws,  being  quite  deficient.  The  forehead  bears  a pair 
f tapering  cylindrical  bony  appendages,  which  are  covered  with  a hairy  skin  like  the 
est  of  the  head.  These  are  permanent,  and  might  be  regarded  as  the  representatives  of 
he  processes  of  the  frontal  bone,  upon  which  the  deciduous  antlers  of  the  Deer  are 
; eveloped,  but  they  are  distinct  bones,  only  united  by  those  of  the  skull,  by  a suture, 
irnd  instead  of  rising  exclusively  from  the  frontal  bones,  their  broad  base  covers  the 
oronal  suture,  so  that  they  rest  partly  upon  the  frontal,  and  partly  on  the  parietal 
■ones.  In  front  of  the  horns,  the  frontal  and  nasal  bones  are  elevated  to  form  a 
ounded  protuberance  which  has  been  described  as  a third  horn  by  many  writers, 
’he  feet  are  destitute  of  the  accessory  hoofs  which  occur  in  most  of  the  other  Rumi- 
ants  except  the  Camelidae ; and  the  tail  is  rather  long,  and  terminated  by  a tuft  of 
very  long  and  thick  hairs. 

The  Giraffe  is  the  largest  of  all  Ruminants  ; the  males  not  uncommonly  measuring 
fteen  or  sixteen  feet  from  the  top  of  the  head  to  the  ground,  whilst  Sir  W.  C.  Harris 
ict  with  one  that  measured  eighteen  feet.  The  females  are  usually  a foot  or  two 
horter.  The  height  at  the  withers  is  usually  about  ten  feet  in  large  animals,  whilst 
be  length  of  the  body  from  the  breast  to  the  rump  is  not  more  than  six  or  seven.  The 
• round  colour  of  the  6kin  is  yellowish,  but  it  is  covered  with  large  spots  and  patches  of 
ghter  and  darker  brown,  which  give  it  a very  elegant  appearance. 

The  Giraffe  is  a native  of  the  eastern  parts  of  Africa,  from  the  Cape  northwards  as 
liras  Nubia.  It  lives  in  small  herds  upon  the  plains,  always  in  the  neighbourhood  of 
roods,  as  it  feeds  almost  entirely  upon  the  tender  shoots  and  leaves  of  trees,  which  the 
it  rent  length  of  its  neck  enables  it  to  reach  with  ease.  The  tongue  also  is  very  ex- 
■ jnsible,  and  is  employed  as  a prehensile  organ,  and  the  larg°  free  lips  can  be  used  in  the 
same  way. 

The  Giraffe  is  not  a very  swift  animal,  and  when  pursued  its  gallop  is  described 
=»  exceedingly  ludicrous,  the  hind  legs  being  brought  forward  at  each  step  completelv 
1 1 advance  of  the  anterior  ones,  apparently  a foot  or  two  on  the  outside  of  them  : in  this 
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fashion  the  Giraffes  contrive  to  get  over  the  ground  pretty  rapidly  with  a curious 
springing  motion.  They  are  easily  overtaken  by  a pretty  good  horse,  and  the  rider 
may  then  select  his  viotim  from  the  herd,  cut  it  off  from  its  companions,  and  shoot  it 
at  his  loisure. 

When  going  at  full  speed  the  heels  of  the  Giraffe  constantly  throw  up  dirt,  sticks, 
and  stones  in  the  faces  of  its  nearest  pursuers,  but  it  never  appears  to  attempt 


Kiir.  310.— The  Giraffe.  ( Cnmelojmrdia  Girajfa). 

i: 

to  defend  itself  unless  brought  to  bay ; in  this  case  its  weapons  are  its  hoofs,  with 
which  it  kicks  out  so  rapidly  and  vigorously  that  dogs  will  not  venture  to  attack  « 
it,  and  it  is  even  said  by  Le  Yaillant,  that  it  can  beat  off  the  Lion  in  the  same 
manner. 

The  flesh  of  these  animals,  when  young  is  considered  very  good  ; that  of  the  old  j 
Giraffe  is  coarse.  The  skin  is  very  thick  and  highly  valued  by  the  natives  of  South  j 
ikfrica,  who  consider  the  leather  formed  from  it  to  be  the  best  material  for  sanda 
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, soles.  They  also  uso  .he  skin  in  the  formation  of  vessels  to  hold  water,  and  aome- 
| . times  as  a covering  for  their  huts. 

Several  Giraffes  have  lived  for  some  years  in  the  Zoological  Gardens  in  the 
Regents  Turk  lhey  have  even  bred  several  times  in  that  establishment,  and  the 
young  animals  have  thriven  admirably.  The  female  goes  with  young  about 
tour  een  months,  and  produces  a single  young  one  at  a birth  ; this  when  born  measures 
Imearh  six  teet  in  length  from  the  head  .to  the  root  of  the  tail. 

j A single  fossil  species  of  this  family  is  known  to  us  by  its  remains,  which  have 
oeen  found  m the  tertiary  strata  of  the  Sivalik  Hills,  in  India.  This  is  the 
\'*tvathenu,n,  the  head  of  which  exceeded  that  of  the  Elephant  in  size 

The  fifth  and  last  family  of  this  order  is  the  family  of  the  Zovidce,  including  the 
, numerous ; species  of  Antelopes,  and  the  Cattle  and  Sheep.  In  these  animals,  the  horns 
f consist  of  a conical  process  of  the  frontal  bone,  which  is  covered  by  a sheath  of 
j iorny  matter;  hence  the  name  of  Cavicornia,  or  Hollow-horned  Ruminants,  often 
.ipplied  to  this  group.  Ihe  horns  are  permanent,  and  present  with  but  few  exceptions 

f * t , TS‘  7 Z7  T 7 “ bUlk’  1UDSth’  f0rm’  and  direction  in  the  different 
r lubordinate  groups.  The  dentition  ,s  the  same  as  that  of  the  stags,  and  the  feet  are 

Urnishea  "'lth  a^essory  hoofs.  These  animals  are  all  strictly  herbivorous,  usually 
|E  eeding  upon  the  different  kinds  of  grasses  ; they  live  together  in  more  or  less  nume- 
*r  ■°us  flocks,  and  are  distributed  over  both  Hemispheres. 

I . y®  distinSuish  th™e  principal  forms  amongst  the  animals  composing  this 
p armly,  although  it  must  be  confessed  that  these  pass  very  gradually  into  each  other 
rrhe  first  of  these  groups  consists  of  the  Antelopes,  which  are  placed  in  a single 
.nenus  by  some  authors,  whilst  others  divide  them  into  a great  many  groups.  They 

[ re  b7  ! m0rC  °r  lGSS  c7lindrical  horns,  of  which  the  core  is  com- 

used  of  solid  bone;  they  are  for  the  most  part  light,  slender,  deer-like  animals,  which 
generally  possess  an  extraordinary  degree  of  activity,  but  they  gradually  pass  on  the 

“°  ,1 nnw u thc0therto  ,heSh“P-  Th«  greater  part  of  the  species 

found  m the  Old  World,  principally  in  Asia  and  Africa ; the  latter  continent  is 
meed  the  head-quarters  of  the  Antelopes,  for  out  of  sixty-nine  species  recorded  by 
o essor  \ agner,  no  less  than  filty-four  are  inhabitants  of  Africa,  and  of  these 

ontiim"iffVe  0CCUr’  m°St  0t  them  cxcIusively-  in  southern  extremity  of  that 

They  vary  greatly  in  size ; the  Eland  {Boselaphu*  Oreai)  measuring  upwards  of  six 
e in  eight  at  the  shoulder  whilst  one  of  the  smallest  species  ( Cephalolophus  pygmaw) 
more  than  a foot  high  They  live  together,  often  in  vast  herds,  principally 
pon  the  grassy  plains,  and  some  of  the  species  appear  to  migrate  in  immense 
ambers  from  one  part  of  the  country  to  another, 

£ham°is  Tragus),  is  an  inhabitant  of  the  mountainous 

• irts  of  Southern  Europe,  and  in  fact,  is  not  positively  known  to  occur  anv  where 

Ti  1 JrtT  m fl°CikSi  and  b0UndS  fr°m  r°ck  t0  r0ck  with  wonderful 

* a J'  ; furn^hed  with  small  recurved  horns,  and  the  hair  is  brown 

id  harsh  Tne  flesh  is  eaten,  and  that  of  young  animals  is  considered  a delicacy 
ue  skin  also  furnishes  an  excellent  leather,  and  the  chamois  is  pursued  with  grelt 

■ dour  by  many  of  the  inhabitants  of  the  countries  where  it  occurs,  but  rather  for 

t nhC  exCltement  of  trie  chaso-  tha*  ^r  the  value  of  the  animal  when 

.tamed.  This  excitement  must  indeed  be  great,  for  notwithstanding  the  dangers  and 

lvations  to  which  the  hunters  are  exposed  in  pursuing  these  active  creatures  among* 
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the  highest  precipices  of  the  mountains,  these  men  rarely  give  up  the  occupation ; and 
De  Saussure  mentions  a case  in  which  three  generations,  father,  son,  and  grandson, 
were  all  killed  successively  by  accidents  incurred  in  this  pursuit.  The  Chamois 
evidently  approaches  closely  to  the  sheep  and  goats,  and  this  is  still  more  distinctly  the 
case  with  the  so-called  Rocky  Mountain  Sheep  (Haplocerus  laniger ) of  North  America, 
a species  closely  allied  to  the  European  Chamois. 

The  only  other  Antelope  found  in  Europe,  is  the  Saiga  ( Coins  Saiga),  which  occurs  j 
on  the  steppes  of  Russia,  both  in  Europe  and  Asia.  Its  most  westerly  habitation  is  ! 
Poland.  It  is  rather  a large  species,  measuring  rather  more  than  two  feet  and  a half  j 
in  height,  and  is  furnished  with  strong  horns  ; it  is  said  that  individuals  with  three  horns  | 
are  occasionally  met  with.  The  structure  of  the  nose  is  also  very  peculiar,  the  nasal 
bone  being  completely  amalgamated  with  the  frontal  bone,  and  very  short,  thus 
leaving  a very  large  nasal  opening,  which  is  covered  with  a tumid,  muscular  and  j 
cartilaginous  arch. 

Amongst  the  strictly  Asiatic  species,  the  Chiru  ( Pantholops  Kodgsonn),  a native  of 
Thibet,  and  the  plateaux  of  the  Himalayas,  is  closely  allied  to  the  Saiga,  with  which 
it  agrees  in  size;  it  is  furnished  with  long  annulated  horns,  and  with  a remarkable 
soft  swelling  on  each  side  above  the  nostrils. 

Another  Indian  species,  the  Chicara  ( Tetracerus  quadricornis ),  is  remarkable  for 
having  the  head  in  the  male  furnished  with  four  horns ; the  female  is  destitute  of  j 
these  appendages.  It  is  a small  species,  about  one  foot  eight  inches  in  height  at  the 
shoulder,  and  is  of  a brownish  tawny  colour.  It  inhabits  the  woods  of  Bengal  and 
several  other  parts  of  India,  principally  in  the  lower  regions  of  the  hills. 

The  Nyl  Ghau  ( Portax  picta)  is  an  inhabitant  of  the  northern  parts  of  India, 
where  it  appears  to  be  very  common.  It  is  about  the  size  of  an  ordinary  Stag,  or  foui 
feet  in  height  at  the  shoulders ; the  general  colour  of  the  body  is  ash  gray,  but  the 
lower  jaw  and  upper  lip,  a lunate  spot  on  the  throat,  the  belly,  the  inside  of  the 
thighs,  and  some  spots  near  the  hoofs  are  white,  and  the  eyes  are  surrounded  by  a 
yellowish  ring.  The  tail  is  terminated  by  a tuft  of  very  long  hair,  and  the  neck 
furnished  with  a mane.  The  horns,  which  are  peculiar  to  the  male,  are  about  seven 
inches  in  length  and  six  in  circumference  at  the  base ; they  are  curved  upwards  in  a 
lunate  form,  so  that  their  tips  are  nearly  twice  as  wide  apart  as  their  bases.  The 
Indian  name  of  Nyl  Ghau,  signifies  blue  ox , and  indicates  that  even  in  its  native 
country  the  strong  resemblance  which  it  presents  to  the  true  Cattle  has  not  escaped 
notice.  The  Nyl  Ghau  has  frequently  been  brought  to  this  country,  and  breeds 
pretty  freely  in  confinement. 

One  or  two  species  are  common  to  the  south  western  parts  of  Asia,  and  the  north 
of  Africa,  and  of  these  one  is  the  Gazelle  ( Gazella  Dorcas),  so  celebrated  in  Arab 
poetry.  It  is  a most  graceful  little  species,  of  a tawny  colour  above,  and  white 
beneath ; the  horns  are  small,  black,  and  lyrate.  In  the  north  of  Africa  it  appears 
to  be  the  commonest  species  of  Antelope,  occurring  in  large  troops,  and  furnishing  a 
considerable  portion  of  the  nourishment  of  beasts  of  prey.  The  Arabs  pursue  them 
on  horseback,  and  throw  a stick  at  their  legs,  by  which  they  are  commonly  broken. 

In  the  Asiatic  countries  they  are  frequently  hunted  with  Falcons.  When  taken  alive 
they  are  readily  tamed,  and  their  beauty  then  renders  them  great  favourites  with  the 
Arab  ladies.  Several  species  nearly  allied  to  the  Gazelle  are  found  in  different  parts 
of  northern  Africa,  and  also  on  the  west  coast  of  that  continent,  and  some  of  the 
most  abundant  of  the  South  African  species  belong  to  the  genus  Gazella.  Of  these 
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I iff.  341.  The  Springbok  ( Giizella  JEuchoi  e). 


vre  may  mention  the  Springbok  (<?.  Euchore,  Fig.  341),  which  is  one  of  the  most 
k eautiful  of  quadrupeds.  Its 
olour  is  a bright  cinnamon 
rown  on  the  back,  and  white 
eneath,  and  the  latter  colour 
isses  up  the  back  of  the  rump 
md  continues  upon  the  back  of 
ire  loins,  in  the  form  of  a broad 
• ripe.  The  white  of  the  belly 

separated  from  the  cinnamon 
'own  of  the  back  and  sides 
U a stripe  of  dark  brown,  and 
we  hair  surrounding  the  white 
arsal  streak  is  also  rather  darker 
nan  the  rest  of  the  surface, 
ae  head  is  white,  with  the  exception  of  a dark  brown  streak  on  each  side,  which 
ns  from  the  base  of  the  horn,  through  the  eye  to  the  angle  of  the  mouth,  and  the 
»ms,  like  those  of  the  Gazelle,  are  annulate  and  lyrate.  This  species  occurs  in 
lmense  numbers  on  the  great  plains  of  South  Africa,  and  in  particular  seasons,  when 
ey  perform  migrations  in  search  of  food,  their  herds  are  so  numerous  as  to  cover  the 
bole  face  of  the  earth  over  a considerable  space. 

Barrow  frequently  saw  from  ten  to  fifteen  thousand  of  these  Antelopes  collected 
.gether,  intent  upon  an  incursion  into  the  cultivated  fields  of  the  Cape  colonists,  when 
dry  season  had  reduced  their  supply  of  food  in  the  open  country,  and  Le  Vaillant 
i.lculates  the  number  of  a herd  seen  by  him  at  a far  higher  rate.  The  Springbok  is 
ceedmgly  swift,  and  its  activity  in  leaping  is  most  extraordinary ; it  is  from  this 
at  its  colonial  name  is  derived.  Its  flesh,  especially  that  of  the'young  animals,  is 
-ry  good,  and  a full  grown  individual  will  weigh  from  sixty  to  eighty  pounds.  The 
ins  are  also  used  by  the  natives  of  South  Africa  for  clothing  and  for  making  bags. 

.e  Bontebok  (Gazella  Pygarga, ),  and  the  Blesbok  (G.  albifrons),  are  also  common 
» ecies  m South  Africa. 

A fine  species,  inhabiting  the  same  region,  is  the  Water  Buck,  (. Kobus  elUpsiprymnus) 
uch  stands  about  four  feet  high  at  the  shoulders,  and  has  a pair  of  long  curved 
rergent  horns.  It  is  of  a yellowish  gray  colour,  with  more  or  less  of  a reddish  tin-e 
d the  buttocks  are  marked  with  a large  elliptical  white  patch  which  surrounds  the 
1 ; this  is  referred  to  in  the  specific  name  of  the  animal.  Its  colonial  name  of  the 
atcr  Buck,  is  derived  from  its  constantly  frequenting  the  neighbourhood  of  rivers  in 
ichit  often  bathes;  it  also  usually  takes  to  the  water  in  order  to  escape  from’ its 
rsuers  It  is  most  abundant  about  the  rivers  Limpopo  and  Mariqua,  living  in  small 
•rds  of  from  eight  to  twelve  in  number.  Its  flesh  is  rank  and  disagreeable 
The  KUppspringers  {Oreolragm),  of  South  Africa,  have  a considerable  resemblance 
the  Chamois  of  Europe,  especially  in  their  habits.  Like  the  latter,  thev  live  entirelv 
the  most  inaccessible  rocky  parts  of  the  mountains,  in  the  neighbourhood  of  the 
•pejf  Good  Hope,  upon  which  they  climb  and  spring  about  with  extraordinary 

The  Koodoo  Antelope  {Strep, iceros  Koodoo),  i8  an  exceedingly  handsome  species 
ich  has  apparently  a very  wide  distribution  on  the  continent  of  Africa  as  it  nl  onl  v 
urs  m South  Africa,  but  also  on  the  west  coast,  and  has  been  found  in  Abyssinia  by 
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Riippell.  It  is  about  three  feet  high  at  the  shoulder,  and  four  feet  and  a half  in  length.  I 
Its  general  colour  is  a brownish  gray  and  on  each  side  of  the  body  there  are  from  seven  > 
to  nine  trausverso  white  stripes  running  nearly  down  to  the  belly,  which,  with  the 
inside  of  the  legs,  is  of  a whitish  colour.  Above  the  eyes  there  is  a Y-shaped  white 
mark,  and  the  face  has  usually  some  white  spots  beneath  the  eyes,  The  horns  of  the  male 
are  very  long  and  twisted  into  a beautiful  spiral  form  , in  the  adult  Koodoo  they  make  I 
two  complete  turns  of  the  spiral,  and,  according  to  Sir  W.  C.  Harris,  the  twisting  of  the 
horns  is  so  true,  that  a spear  might  be  thrust  down  the  centre  of  them  into  the  temple 
of  the  animal.  The  female  is  destitute  of  these  organs.  The  Koodoo  usually  lives 
solitary  or  in  pairs.  It  inhabits  the  woods,  where  it  shelters  itself  during  the  day  in 
the  dense  thickets,  and  feeds  principally  in  the  morning  and  evening.  Its  food  consists 
partly  of  grass  and  partly  of  the  buds  and  young  leaves  of  trees  and  shrubs.  The  flesh 
is  compared  to  venison. 

A species  supposed  to  be  nearly  allied  to  the  Koodoo  is  found  in  Sierra  Leone,  which 
however  is  only  known  to  us  from  mutilated  skins.  It  is  remarkable  from  its  being 
of  a bright  reddish  tawny  colour,  adorned  with  broad  transverse  black  stripes,  a colora- 
tion which  is  very  unlike  that  of  any  other  antelope.  It  has  been  described  under  the 
name  of  Antelope  Doria. 

The  Bush  Antelope  ( Cephalolophus  sylviculLrix , Fig.  342)  is  of  a more  compact  form 
than  the  generality  of  Antelopes.  Its  legs  are  shorter  and  thicker,  and  it  is  far  less 

active  than  its  fellows.  It  lives  solitary 
on  the  bushy  plateaux  of  the  mountains 
of  Sierra  Leone,  concealing  itself  in  the 
thickets  during  the  day,  and  feeding 
only  in  the  dusk.  It  is  about  three  feet 
high  at  the  shoulders,  and  of  a brown 
colour,  with  a streak  of  fawn  colour  on 
the  hinder  part  of  the  back.  Its  flesh 
is  considered  good,  although  at  certain 
seasons  it  has  a musky  odour.  The 
hunters  watch  for  it  about  dawn,  con- 
cealing themselves  in  the  trees.  The 
genus  Cephalolophus  also  includes  one  of 
the  smallest  species  of  Antelope  ( C.pyg - 
nice  us),  which  has  already  been  referred  to.  It  is  an  inhabitant  of  South  Africa,  where 
it  lives,  like  the  Bush  Antelope,  solitary  in  the  woods.  A still  smaller  species  is  the 
Neotragus  spinigera , a native  of  Guinea,  which  is  usually  about  eleven  inches  in  height 
at  the  shoulder. 

The  Eland,  or  Impophoo  ( Boselaphus  oreas ),  is,  as  already  stated,  the  largest  species 
of  the  family,  its  size  being  often  equal  to  that  of  a large  horse,  and  the  form  of  its 
body  rather  resembles  that  of  our  ordinary  cattle  than  that  of  the  Antelopes  in  general ; 
in  fact,  but  for  its  long,  nearly  straight,  and  erect  horns,  it  might  be  taken  at  first 
sight  for  an  elegant  species  of  Ox.  The  breast  is  furnished  with  a dewlap,  and  the 
legs  are  tolerably  robust,  and  terminated  by  large  Ox-like  hoofs.  It  is  an  inhabitant 
of  the  plains  of  South  Africa,  where  it  is  usually  seen  in  small  herds  of  from  ten  to 
twenty  in  number.  Unlike  the  other  Antelopes,  it  is  rather  slow  in  its  movements^ 
and  may  be  easily  captured  ; and  as  it  acquires  a good  deal  of  fat,  and  its  flesh  is  well 
tasted,  it  is  highly  prized  as  food.  In  captivity  it  is  very  tame  and  gentle,  and  brad 


Fig.  342. — The  Bush  Antelope  ( Cephalolophus 
syloicultrix). 
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Fig.  343. — The  Addax  {Oryx  nasomaculata). 


orettv  freely  even  in  England  ; in  fact,  there  seems  every  reason  to  believe  that  this 
pecies  might  be  completely  domesticated.  There  are  several  fine  specimens  of  it  in 
he  Garden  of  the  Zoological  Society. 

The  Addax  ( Oryx  nasomaculata , F ig.  343)  is  another  heavy  species  of  Antelope, 
vhich,  however,  is  considerably  smaller  in  size  than  the  Eland.  It  is  an  inhabitant  of 
:oe  sandy  plains  of  North  Africa, 
rrhere  it  lives  in  numerous  herds. 

'he  horns  are  long  and  slightly 
wisted  in  a spiral  form  ; they 
were  frequently  used  by  the  ancient 
Jgyptians  to  indicate  gods  or  great 
:ien;  and  there  appears  to  be  no 
oubt  that  the  Addax  was  the  Strep- 
iixeros  of  the  ancients.  Several 
Eiher  species  of  Oryx  are  found  in 
afferent  parts  of  Africa. 

The  most  bovine  of  all  the  Ante- 
ppes,  however,  are  the  Gnus  (Cato- 
rtpas),  which  are  nearly  allied  to 
iee  Indian  Nyl  Ghau.  There  are  two  species  of  this  genus, — the  Gnu,  or  "Wil- 
beest  (C.  gnu),  and  the  Cocoon,  or  Bastard  Wildebeest  (C.  gorgon ),  both  natives 
Southern  Africa,  where  they  live  in  great  herds  upon  the  plains,  and  migrate 
particular  seasons  from  one  part  of  the  country  to  another;  thus  they  annually 
unt  the  colony  of  the  Cape  of  Good  Hope,  from  the  interior  of  the  country,  in  great 
ixmbers. 

These  animals  present  the  most  extraordinary  combination  of  characters  that  can 
;U  he  imagined,  and  at  first  sight  it  is  difficult  to  say  whether  Horse,  Ox,  or  Antelope 
edominates  most  in  their  general  aspect.  They  resemble  the  Horse  in  the  form  of 
3 shoulders  and  haunches,  in  the  possession  of  a mane,  and  in  the  appearance  of  the 
1;  the  large  broad  horns  remind  one  of  those  of  the  Buffalo,  and  many  of  their 
dons  are  also  strictly  bovine;  whilst  the  slender  legs  and  the  general  characters 
)w  that  they  are  true  Antelopes. 

The  Gnus  are  about  the  size  of  a common  Donkey,  or  three  feet  and  a half  in 
Lght  at  the  shoulder.  The  horns,  which  are  present  in  both  sexes,  have  an  exceed- 
,ly  broad  base ; in  old  individuals,  the  bases  of  the  two  horns  meet  in  the  middle  of 
; ■ forehead,  in  the  same  manner  as  in  the  Buffaloes.  For  about  two-thirds  of  their 
^gth,  the  horn3  are  directed  obliquely  forwards  and  downwards,  but  their  terminal 
-tion  turns  almost  perpendicularly  upwards.  The  eyes  are  large  and  full,  and  sur- 
i nded  by  long,  white,  stiff  hairs,  which  give  the  animals  a remarkably  wild  aspect- 
-e  centre  of  the  nose  is  covered  with  long,  stiff,  upright  hairs,  which  add  not  a little 
:he  singularity  of  the  creature’s  appearance.  The  colour  of  the  Gnu  is  dark  brown, 

: l that  of  the  Cocoon  yellowish  ash  colour;  the  latter  is  rather  the  larger  animal  of 
two. 

They  are  both  exceedingly  swift  of  foot,  galloping,  when  alarmed,  in  the  manner 
a horse;  they  are  exceedingly  wary  and  fierce,  and  when  wounded  will  often 
nek  the  hunter  with  great  fury.  In  confinement  they  are  always  wild,  and  usually 
impt  to  push  with  their  horns  whenever  they  are  approached.  Their  capture  is 
i nded  with  some  difficulty  in  consequence  of  their  swiftness  ; the  Hottentots  usually 


518 


THE  PEONGBUCK. 


kill  them  by  lying  in  wait  in  a thicket,  and  shooting  them  as  they  pass.  Their  flesh 
is  said  to  be  delicate. 

The  only  other  species  to  which  we  shall  refer  is  the  Prongbuck  ( Antilocapra  fur - 
cifera),  an  inhabitant  of  North  America,  where  it  and  the  Rocky  Mountain  Sheep, 
already  alluded  to,  are  the  only  representatives  of  this  family.  Both  these  animals 
are  aberrant  forms  leading  from  the  typical  Antelopes  to  the  Caprine,  or  Goat-like 
Bovidas.  The  Prongbuck,  or  Oabrit,  is  remarkable  for  being  the  only  member  of  this 
family  in  which  the  horns  are  furcate,  and  the  form  of  these  organs  is  indeed  very 
singular.  They  are  of  an  oval  form  at  the  base,  and  rise  nearly  straight  for  a con- 
siderable distance ; hut  towards  the  tip  they  are  curved  strongly  inwards  and  back- 
wards to  such  an  extent  that  they  form  a complete  hook.  A little  before  the  commence- 
ment of  the  curvature  they  give  off  a short,  acute  prong  from  their  anterior  surface. 
The  accessory  hoofs  are  entirely  wanting. 

The  Prongbuck  is  found  in  the  central  prairies  of  North  America,  but  not  further 
to  the  north  than  the  fifty-third  degree  of  north  latitude,  and  is  particularly  abundant 
between  the  Missouri  and  the  Saskatsehewan.  It  also  occurs  between  the  Rocky 
Mountains  and  the  Pacific.  It  appears  probable  that  there  may  be  a second  species  of 
this  genus,  as  Dr.  Gray  has  recently  described  a pair  of  horns  from  the  Derby  Museum, 
at  Liverpool,  in  which  the  tips,  instead  of  turning  backwards  and  inwards,  are  directed 
forwards  over  the  prongs,  and  bent  at  less  than  a right  angle  to  the  body  of  the  horn. 
The  prongs  in  these  horns  are  smaller  and  less  acute  than  in  those  of  the  common 
species. 

The  second  group  of  this  family  includes  the  Sheep  and  Goats,  in  which  the  horns 
are  compressed,  usually  angulated,  rugose,  and  turned  more  or  less  backwards ; some- 
times twisted  into  a close  spiral.  Except  in  some  of  the  domesticated  varieties,  both 
sexes  are  furnished  with  horns  ; those  of  the  female  are,  however,  considerably  smaller 
than  those  of  the  male.  All  these  animals  in  a wild  state  live  in  flocks  in  mountainous 
districts  ; the  Goats  generally  inhabiting  the  rocky  grounds  at  a considerable  elevation, 
whilst  the  Sheep  prefer  the  richer  pastures  towards  the  base  of  the  mountains. 

The  Goats  are  distinguished  by  having  the  horns  simply  recurved,  and  by  the  total 
absence  of  the  lachrymal  sinuses  and  glands  between  the  hoofs  ; the  latter  exist,  with- 
out exception,  in  all  the  true  Sheep.  The  males  are  also  furnished  with  beards  beneath 
the  chin.  Of  the  Goats  ( Capra ),  our  common  Goat  (C.  hircus ) is  a well-known  ex- 
ample. Of  all  our  domesticated  animals,  the  Goats  usually  live  in  a condition  which 
makes  the  nearest  approach  to  a state  of  nature  ; indeed,  in  many  mountainous  parts 
of  the  country,  they  are  positively  wild.  They  live  amongst  the  rocks  in  the  higher 
regions  of  the  mountains,  climbing  about  in  the  most  difficult  parts,  and  leaping  from 
one  ledge  or  point  of  rock  to  another  with  the  most  astonishing  security.  The  Goat  is 
found  on  all  the  mountain  ranges  of  Europe,  and  its  habits  are  everywhere  the  same. 

During  the  rutting  season  the  males  have  most  violent  contests  with  each  other, 

, butting  furiously  with  their  horns.  To  give  full  effect  to  the  stroke,  the  animal  rises 
on  his  hind  legs  when  close  to  his  adversary,  and  then  descends  with  his  whole  force 
and  weight.  The  females  usually  produce  two  young  at  a birth ; these  are  called 
kids,  and  their  playfulness  of  disposition  is  as  proverbial  as  that  of  the  kitten. 
The  Goat  is  easily  reclaimed  from  its  wild  state,  and  then  becomes  much  attached 
to  those  persons  to  whom  it  is  accustomed ; it  has,  however,  a disagreeable  smell. 
Many  people  keep  Goats  in  their  stables,  from  a belief  that  the  smell  of  these 
animals  is  beneficial  to  the  Horses ; it  seems  more  probable,  however,  that  it  is  to 
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the  companionship  of  the  Goat  that  any  good  effect  its  presence  may  have  is  t,o  be 
attributed. 

The  Goat  is  an  exceedingly  useful  animal ; and  as  it  may  be  kept  in  places  whe:c 
neither  Cattle  nor  Sheep  would  thrive,  it  is  often  of  great  importance  to  the  inhabitants 
of  mountainous  regions.  Its  liesb,  especially  when  young,  affords  an  excellent  article 
of  food,  and  the  milk  furnished  by  the  female  is  very  good ; and  although  it  gives  but 
little  cream,  and  cannot  therefore  be  applied  to  the  manufacture  of  butter,  it  may  be 
made  into  a tolerably  good  cheese.  The  body  is  covered  with  long  hair,  which  in 
some  varieties,  such  as  the  Angora  and  Cashmir  Goats,  attains  a great  length  and  a 
silky  texture ; the  hair  covers  an  undercoat  of  fine  soft  woolly  down,  and  this  is  the 
material  of  the  celebrated  Cashmir  shawls.  The  hair  of  inferior  varieties  is  also  woven 
into  a variety  of  fabrics,  which  usually  have  the  property  of  resisting  water  in  a high 
degree.  The  skin,  when  tanned,  furnishes  some  of  the  most  admired  kinds  of  leather, 
of  which  the  well-known  and  ex- 
pensive morocco  leather  is  an 
example  ; the  skin  of  the  kid 
also  gives  a most  delicate  leather, 
which  is  constantly  used  for 
gloves  and  similar  purposes.  Be- 
sides the  varieties  above  referred 
to,  the  Goat  undergoes  many 
changes  in  different  climates,  but 
to  these  we  need  not  allude. 

The  original  wild  stock  of 
the  Goat  is  not  known  with  any 
certainty ; but  most  modern  zoo- 
logists derive  it  from  the  Wild 
Goat  of  the  Caucasus  and  Persia 
( Capra  Aegagrus ),  which  is  also 
called  the  Bezoar  Goat,  from  Fig.  344.— The  Jemlah  Goat  [Capra  Jemlahica). 

the  peculiar  concretion  called 

bezoar  which  is  found  in  its  intestines.  A fine  Wild  Goat  from  the  mountains  of 
Central  Asia  is  the  Jemlah  Goat  ( Capra  Jemlahica,  Fig.  344),  which  is  destitute  of  a 
beard,  and  ha3  large  compressed  horns,  with  anterior  keel  strongly  nobbed.  It  is  con- 
sidered by  modem  zoologists  to  be  a variety  of  a short-horned  species  inhabiting  the 
mountains  of  Nepal,  the  Jharal  ( C . Jharal).  The  latter  species  is  frequently  tamed, 
and,  although,  in  a wild  state  it  dwells  in  the  highest  parts  of  the  mountains,  it  bears 
the  climate  of  the  Nepalese  -valleys  very  well. 

The  remainder  of  the  genus  Capra  consists  of  the  several  species  of  Ibex,  distin- 
guished by  their  large  recurved  horns,  flattened  and  nodose  in  front,  which,  however 
are  sometimes  wanting  in  the  females.  These  animals  are  inhabitants  of  the  highest 
mountains,  amongst  the  rocks  of  which  they  climb  about  with  the  most  wonderful 
agility.  Two  species  occur  in  Europe — one  the  Common  Ibex  ( C . Ibex),  on  the  Alps  ; 
the  other  the  Pyrenean  Ibex  ( C . Pyrcnaicus) , on  the  Spanish  side  of  the  Pyrenees. 
They  are  both  rapidly  declining  in  number,  and  will  probably  soon  be  extinct. 
Three  species  are  found  upon  the  mountains  of  Asia,  and  two  upon  those  of  Abyssinia 
and  Nubia. 

Intermediate  between  the  Sheep  and  the  Goats  is  the  Ammotragus  Tragelaphus,  or 
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Aoudad,  a remarkable  species  of  Sheep  which  inhabits  the  mountains  of  the  north  of 
Africa,  from  Abyssinia  to  Barbary.  Like  the  Goats,  it  wants  the  lachrymal  sinuses  • 
but  it  agrees  with  the  Sheep  in  the  possession  of  a gland  between  the  hoofs.  It  is  of 
a reddish-brown  colour,  and  on  the  front  of  the  neck  and  the  base  of  the  fore  legs  it  1 
has  a large  quantity  of  long  hair  hanging  down,  which  gives  it  a singular  appearance. 

It  is  exceedingly  fierce,  butting  violently  at  its  assailants  with  its  long  powerful  horns.  ! 
It  lives  in  small  flocks  in  the  mountains,  and  does  not  appear  to  be  particularly  i 
abundant. 

The  True  Sheep  (Ovis)  are  distinguished  from  the  Goats  by  the  possession  of 
lachrymal  sinuses,  and  of  glands  between  the  hoofs ; their  horns  are  also  frequently  j 
twisted  into  a spiral.  The  Common  Sheep  ( Ovis  Aries)  is  an  example  of  this  genus  ; 
but  it  has  undergone  so  many  changes  in  consequence  of  its  domestication,  that  it  is  | 
difficult  to  say  what  were  the  original  characters  of  the  species.  It  is  generally  sup- 
posed, however,  that  the  wild  stock  of  all  our  domesticated  varieties  is  to  be  found  in 
the  Moufflon  ( Ovis  Musimon ),  a wild  Sheep  which  inhabits  the  islands  of  Sardinia  and 
Corsica.  The  coat  of  this  animal  is  very  different  in  its  appearance  from  the  well- 
known  woolly  covering  of  our  Common  Sheep,  consisting  apparently  of  hair ; but 
Professor  Bell  states  that  this  hair  is  identical  in  structure  with  true  wool,  so  that 
cultivation  has  only  increased  its  length  and  modified  its  appearance.  It  must  be 
confessed,  however,  that  there  is  still  something  unsatisfactory  about  this  theory  of 
the  origin  of  the  Sheep  ; and  it  is  quite  possible  that  our  domesticated  species,  like 
the  Camel,  and  some  others,  may  have  been  completely  subjugated  at  an  early  period, 
so  that  we  may  seek  in  vain  for  its  wild  representatives. 

The  Sheep  appears  to  have  been  one  of  the  earliest  animals  to  come  under  the 
dominion  of  man,  and  in  all  parts  of  the  Old  "World  some  breed  of  this  valuable  animal 
constitutes  a part  of  the  property  of  the  inhabitants.  It  is  adapted  to  all  climates,  but 
appears  to  thrive  best  in  temperate  regions, — at  least  it  is  here  that  its  wool  and  flesh, 
its  two  most  important  products,  attain  their  greatest  perfection.  Some  breeds,  such 
as  the  Merino  Sheep,  are  kept  almost  exclusively  for  the  sake  of  their  wool,  which  is 
of  very  superior  quality ; but  by  the  judicious  management  to  which  our  English 
Sheep  have  been  subjected  for  many  years,  some  of  our  breeds  have  been  brought  to 
such  a state  of  perfection,  that  they  not  only  rival  the  best  Merinoes  in  the  fineness  of 
their  fleece,  but  also  furnish  meat  of  the  best  quality.  In  Australia,  also,  where  the 
climate  is  temperate,  Sheep  thrive  wonderfully,  and  produce  fleeces  of  the  finest  descrip- 
tion. In  tropical  climates  the  wool  of  the  Sheep  degenerates  into  hair,  and  the  animal 
would  scarcely  be  recognized  as  belonging  to  the  same  species. 

Amongst  the  more  remarkable  varieties,  we  may  notice  the  large-tailed  sheep  of 
Western  Asia,  in  which  the  tail  is  enormously  increased  by  an  accumulation  of  fatty 
matter,  so  that  it  sometimes  weighs  as  much  as  seventy  or  eighty  pounds. 

In  rocky  mountainous  districts  the  Sheep  exhibits  almost  as  much  agility  as  the 
Goat,  and  springs  from  one  small  ledge  of  rock  to  another  with  a certainty  which  is 
truly  astonishing,  especially  when  we  contrast  it  with  the  apparent  dullness  and 
stupidity  of  the  ordinary  denizens  of  our  meadows.  Even  on  the  cliffs  of  our  southern 
coast,  according  to  Mr.  Bell,  frequent  instances  of  the  climbing  powers  of  the  Sheep 
may  be  observed  ; and  he  mentions  that,  on  the  southern  coast  of  the  Isle  of  Wight, 
the  Sheep  frequently  descend  from  the  downs  on  the  summit  of  the  cliffs  nearly  to  the 
bottom,  although  the  cliffs  are  several  hundred  feet  in  height,  and  the  ledges  by  which 
they  descend  are  scarcely  perceptible  from  the  sea. 
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The  other  species  of  Sheep  are  all,  with  ono  exception,  inhabitants  of  the  mountains 
of  Asia.  The  exception  is  the  Bighorn  (Ovis  montana)  of  the  Rocky  Mountains  of 
America, — a large  species,  the  male  of  which  is  furnished  with  an  enormous  pair  of 
horns.  In  this  respect,  and  indeed  in  its  general  characters,  the  Bighorn  agrees  so 
closely  with  the  Argali  ( 0 . argali)  of  Central  Asia,  that  the  two  species  were  formerly 
regarded  as  identical. 

The  last  section  of  this  family  includes  the  truo  Bovine  quadrupeds,  of  which  our 
domestic  cattle  may  be  taken  as  the  types.  In  these  animals  the  horns  are  round, 
tapering,  and  usually  curved  outwardj  and  upwards  in  a lunate  form,  and  the  bony 
core  is  cellular. 

Amongst  our  domestic  animals  the  Ox  must  certainly  take  one  of  the  highest 
places.  Unliko  the  Sheep  and  the  Pig  which  are  bred  only  for  the  sake  of  the  pro- 
ducts to  be  immediately  obtained  from  them,  the  Ox  not  only  benefits  us  after  his 
death,  but  is  an  invaluable  agent  in  performing  all  sorts  of  heavy  draught  work,  and 
it  is  not  until  he  has  fully  done  his  duty  in  this  way  that  he  is  usually  fattened  up  for 
the  butcher.  When  he  is  killed,  however,  there  is  not  a part  of  him  but  is  put  to 
some  use ; his  flesh,  his  fat,  his  blood,  his  skin,  hair,  horns,  bones,  and  intestines,  all 
bear  a certain  value  and  serve  particular  purposes.  The  female  furnishes  us  with  the 
best  milk  we  can  procure,  as  it  is  equally  adapted  for  the  production  of  both  butter 
and  cheese,  a property  which  seems  to  be  possessed  by  no  other  kind  of  milk.  It  is 
also  in  very  large  quantity. 

With  these  advantages,  it  is  no  great  wonder  that  the  Ox  should  have  been  one  of 
the  first  animals  to  fall  under  the  dominion  of  man,  as  every  testimony  concurs  in 
proving  that  it  must  have 
been.  Like  most  of  our  do- 
mestic animals,  in  fact,  the 
original  stock  of  the  Ox  is 
entirely  unknown ; but  fossil 
bones  have  been  found  in 
different  parts  of  this  country 
which  agree  so  closely  with 
those  of  some  of  our  domestic 
breeds  as  to  leave  little  or  no 
doubt  of  their  identity,  whilst 
in  some  few  parks  in  this 
island  a few  individuals  of  a 
wild  breed  of  cattle  are  still 
preserved;  and  these  are  said 
to  be  representatives  of  the 
pure  wild  species.  These  are 
commonly  known  as  the  Chil- 
lingham  Cattle  (Fig.  345)  ; 
but  many  zoologists  doubt 
their  being  the  residue  of  the 
original  wild  stock  of  our  domestic  breeds  (Bos  Taurus ),  rather  regarding  them  as 
the  descendants  of  individuals  which  had  escaped  from  captivity,  whilst  others  main- 
tain that  they  are  the  representatives  of  a distinct  species,  to  which  they  give  tho 

name  of  Bos  Scoticus.  „ 

2 Z 


Fig.  345.— Chillingham  Bull  (Bos  Scoticus  ?). 
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Fig.  34G.— The  Common  Buffalo  {Bubalus  Bubalis). 


The  diversity  between  tho  different  breeds  of  Oxen  in  the  general  form  and  colouT 
and  especially  in  the  sizo  of  the  horns,  is  most  remarkable  ; but  we  cannot  enter  Upo  ’ 
this  branch  of  tho  subject,  except  to  notice  the  singular  Indian  variety,  called  the 
Zebu,  or  Brahmin  Bull,  which  has  a large  fatty  hump  on  the  shoulders.  This  animal 
is  found  in  India,  China,  and  the  Indian  islands,  and  also  on  the  east  coast  of  Africa 
Tho  Buffaloes  {Bubalus),  which  arc  also  to  a certain  extent  domesticated  animals 

are  awkward-looking  and  un- 
gainly creatures,  with  the 
horns  usually  very  large,  and 
meeting  with  their  bases  in 
tho  centre  of  the  forehead. 
Tho  skin  is  almost  naked 
being  only  furnished  with 
scattered  bristle-like  hairs; 
and  the  aspect  of  the  animals 
is  usually  ferocious  and  dis- 
agreeable. The  best  known 
species  is  the  Common  Buffalo 
{Bubalus  Bubalis,  Fig.  34G), 
which  is  domesticated  in  India 
and  all  parts  of  the  south  of 
Asia,  and  has  also  been  in- 
troduced into  Egypt  and  the  southern  countries  of  Europe.  A variety  of  this  species 
called  the  Arnee  has  tho 
horns  of  immense  size,  each 
horn  measuring  sometimes 
five  or  six  feet  in  length. 

Of  tho  Bisons  {Bonasus) 
there  are  two  species — one  a 
native  of  Europe,  the  Au- 
rochs {Bonasus  Bison,  Fig. 

34/) , the  other  an  inhabitant 
of  North  America,  the  Ame- 
rican Bison  {B.  Americanus) . 

Anciently  the  Aurochs,  also 
called  the  Urns  and  European 
Bison,  abounded  in  all  those 
parts  of  Europe  which  were 
covered  with  forests  ; but  it 
is  now  almost  extinct,  being 
only  preserved  in  one  locality 
in  Europe,  where  it  is  pro- 
tected by  command  of  the 
Emperor  of  Russia.  When 
full-grown  it  is  a gigantic 


Fig.  347. — The  Aurochs  ( Bonasus  Bison). 


anuna  , aiger  than  any  of  our  native  cattle,  of  which,  however,  it  has  been  supposed 
y some  naturalists  to  be  the  original  stock.  Tho  American  Bison  is  found  in  countless 
Cr(  3 11^)0n  *^10  vasf  prairies  of  North  America,  and  was  formerly  distributed  over  a 
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.great  part  of  that  continent;  but,  like  tho  Indians  whose  principal  support  it  is  it  has 
gradually  retired  before  the  Europeans,  and  will  probably,  before  many  jel have 

”,30,“  “P^-.  Both  tho  species 

powerful  animals,  and  their  ferocity  is  very  &rpnt  Thr*;*  , D 

hhoulders  are  Terr  high,  and  the  fore  part  of  their  bodies  is  C0Ycrc™ithTsL°of  mw 
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bet,  A\hich  is  furnished  with  a curious  thick  fringe  of  lono-  ],nir  i 

i he  lower  part  of  the  body,  so  as  nearly  to  touch  the°ground  ° The  "Wild  Yak  isT  1 r°m 

ES  * a **  it  lives  upon  the  mountains  of T^eZnZoKer t^ff 

central  Asia,  at  an  elevation  close  to  the  line  of  perpetual  snow.  The  tame  individuals 

Py  m C0lTr  and  si2e>  Probably  from  an  intermixture  of  common  CatTle  but  tW 
till  re  am  the  extraordinary  fringe  of  hair  round  the  lower  parT  ’ ' 

ut  perhaps,  the  most  singular  species  is  the  Musk  Ox  (Ovibos  moschatus ) a 
ative  of  the  Arctic  regions  of  America,  in  which  the  whole  of  the  hair  is  of  such  a 

as° rather Ihe0  ^ *5°  Sr°UDd’  ®°  that  th°  anima1’  ^ich  is  not  very  large, 

aPPearanC°°f  a VCr^  ioog-haired  Goat  than  of  a true  Ox.  From  this 
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°l°  “ 15  0 be  fou"<1  in  tie  total  absence  of  the  incisor  teeth  in  all  the 

IZI til  f,  T Jllmadi110  “ wUol.  a single  tooth 

nrlTtte  frZ^Th  y .T-’  “U‘  PkCGd  S°  C°mpletc1!'  “l  ,he  8ides  »f  ‘tote 
d strttZ  SimP,°  * 

all  the  teeth  is  very  similar. 

The  structure  of  the  skeleton  varies  con- 
erably  according  to  the  particular  habits  of 
i animals  ; in  some  it  is  adapted  for  terres- 
ul  progression,  whilst  in  others  it  is  remark- 
;y  fitted  for  climbing  upon  trees.  The  toes 
furnished  with  very  long  and  powerful 
’ ved  claws. 

The  skin  is  sometimes  covered  with  hair,  sometimes  with  horny  or  even  bonv 
plates;  the  external  ear  is  frequently  wanting  and  tho  +„-i  7 • , 7 ^ 

clopment,  being  sometime,  of  glut  length,  somcrimej ™d “tZT  The  7 ^ * 
two  in  number  and  placed  on  or  near  the  h™  J The  mamm® 

“■  they  always  produce  a single  young  ^nTat  a^frth!  ^ “ “°CPt“3 

r Habits ; some  of  them  live  upon  vegetable  and  some  upon  animal  food ^tW^1  ™ 
arboreal  m their  habits,  whilst  tho  latter  * . • , raai  100(1  > the  former 

e.«h.  They  ate  gene^y  of  smaU ‘T  * 
i ntic  extinct  species  have  been  found  in  South  America’  whiob^  °f  S°m° 

r 'Hich  the  Edentata  most  abound.  ’ h h 13  stl11  the  country 


lug.  348.— Skull  of  the  Armadillo. 


724  the  ant-eaters. 

Divisions. — The  recent  Edentata  form  three  families. — The  first  of  these,  that  of 
the  Myrmecophagidcc , or  Ant-eaters,  is  distinguished  by  the  remarkable  structure  of  the 
tongue,  which  by  a peculiar  arrangement  of  the  muscles  of  which  it  is  composed,  is 
capable  of  being  protruded  from  the  mouth  to  a great  length,  and  again  retracted  at  the 
pleasure  of  the  animal.  The  tongue  is  almost  entirely  composed  of  annular  or  ring- 
like  muscles,  and  it  is  by  the  contraction  of  these  that  its  extraordinary  extensibility  is 
produced.  It  is  usually  of  cylindrical  or  worm-like  form,  but  in  the  genus  Orycteropus, 
it  is  flattened  and  strap-shaped.  Its  surface  is  smooth,  and  indued  with  a viscous 
matter,  and  it  thus  becomes  instrumental  in  enabling  these  creatures  to  procure  their 
food,  which  consists  entirely  of  insects,  and  principally  of  Ants  and  Termites ; the 


Fig.  349.— The  Great  Ant-eater.  ( Myrmecophagajulata ). 

tongue  is  exserted  amongst  the  crowds  of  these  insects,  which  then  adhere  to  its  surface, 
and  are  drawn  back  into  the  mouth  by  its  contraction.  The  jaws  are  elongated,  but  the 
external  opening  of  the  mouth  is  of  very  small  size,  so  that  without  this  extensible 
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tongue,  the  animals  of  this  family  would  bo  unable  to  procure  their  nourishment.  In 
the  majority,  the  jaws  are  quite  destitute  of  teeth ; these  organs  occur  only  in  one 
genus,  ( [Orycteropus ) including  two  species,  both  natives  of  Africa.  The  Orycteropoda 
are  also  the  only  species  of  this  family  in  which  the  ears  attain  any  considerable  size. 

The  legs  are  rather  short,  but  very  powerful,  adapted  for  terrestrial  motion,  and 
armed  with  very  strong  claws,  which  aro  employed  by  the  animals  in  digging  into  the 
Ant-hills  in  search  of  their  favourite  food,  the  Ants  and  White  Ants  crowding  into  the 
breach,  as  soon  as  they  find  their  dwelling  is  invaded,  and  thus  giving  their  enemy  an 
excellent  opportunity  of  inserting  his  long  tongue  amongst  their  ranks. 

One  of  the  most  remarkable  species  of  this  family  is  the  Great  Ant-eater,  ( Myrme - 
cophagajubata,  Fig.  349),  sometimes  called  the  Ant-Bear,  an  inhabitant  of  most  of  the 
tropical  parts  of  South  America,  eastward  of  the  Andes,  although  apparently  rather 
scarce  everywhere.  It  is  the  largest  species  ; a full  grown  specimen  measuring  four 
feet  and  a half  in  length  from  the  snout  to  the  root  of  the  tail,  which  in  its  turn 
: measures  nearly  three  feet  in  length  ; these  at  least  were  the  dimensions  of  the  large 
female  which  was  living  in  the  Zoological  Gardens  in  1854.  The  average  size  is  said 

• to  be  between  six  and  seven  feet  in  total  length. 

The  Great  Ant-eater  is  a most  singular  creature  in  its  appearance.  Its  head  is  pro- 
duced into  a long  snout  covered  with  skin,  which  only  leaves  a very  small  opening  at 

• the  tip  for  the  protrusion  of  the  tongue  ; its  ears  are  very  small ; its  legs  are  rather 
. long  and  excessively  stout,  especially  the  anterior  pair,  the  long  powerful  claws  of 

which,  four  in  number,  are  turned  inwards  against  the  naked  soles,  so  that  the 
■ creature  walks  upon  its  knuckles.  The  hind  feet  are  furnished  with  a broad  sole, 
and  it  is  probably  from  this  circumstance  that  it  has  been  compared  to  a Bear.  The 
body  is  covered  with  harsh,  bristly  hairs,  which  attain  an  immense  length  on  the  tail, 
! :from  which  they  hang  down  perpendicularly  so  as  to  touch  the  ground.  When  repos- 
:ing,  the  Ant-eater  covers  himself  completely  with  this  bushy  tail,  which  gives  the 
; sleeping  animal  very  much  the  appearance  of  a heap  of  dried  grass,  and  he  is  said  to 
r resort  to  the  same  natural  umbrella  in  case  of  a shower  of  rain ; according  to  Mr. 
Wallace  the  Indians  are  so  well  aware  of  this  that  when  they  meet  with  an  Ant-eater, 
they  shake  the  leaves  to  produce  a sound  like  that  of  rain,  and  then  knock  him  on  the 
head  whilst  he  is  taken  up  with  sheltering  himself  from  the  expected  shower. 

The  Ant-eater  lives  both  in  the  forests  and  in  open  places,  but  principally  on  the 
: : borders  of  rivers  and  lakes,  where  the  White  Ants  abound.  He  breaks  into  their 
‘ dwellings  with  his  powerful  anterior  claws,  and  takes  them  up  in  great  numbers  by 
r means  of  his  tongue,  which  can  be  protruded  to  a distance  of  a foot  and  a half.  He  is 
a a slow  moving  animal  and  is  easily  killed  with  a stick  ; when  attacked  he  will  some- 
times rise  upon  his  hind  legs,  and  clasp  his  enemy  round  the  waist  with  his  powerful 
a inns  ; the  Indians  even  report  that  the  formidable  claws  with  which  these  are  armed, 
r render  him  more  than  a match  for  the  Jaguar;  but  this  is  evidently  absurd.  In  con- 
inement  the  Great  Ant-eater  is  a gentle  creature  ; those  lately  in  the  Zoological 
^Society's  Menagerie,  were  fed  with  a mixture  of  egg  and  finely  chopped  meat. 

The  smaller  species  of  the  genus  Myrmccophaga , are  found  in  different  parts  of 
3outh  America  ; they  are  remarkable  for  having  the  lower  part  of  the  extremity  of  the 
t;ail  naked,  forming  a prehensile  organ,  by  tho  assistance  of  which,  these  animals  are 
tumbled  to  climb  trees. 

The  remaining  species  of  this  family  aro  inhabitants  of  the  tropical  parts  of  the 
•I astern  Hemisphere.  Of  these  tho  most  remarkable  arc  the  Pangolins  ( Manis , Fig.  350) 
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Fig.  350. — The  Pangolin.  ( Mentis ). 


of  which  some  species  are  found  in  Africa,  and  others  in  the  Southern  parts  of  Asia  and 
tho  Asiatic  Islands.  The  body  in  these  creatures  is  entirely  covered  with  overlapping 
horny  scales  of  great  strength,  which  constitute  a formidable  armour  when  the  animals 
roll  themselves  up  into  a hall,  as  their  habit  is  when  alarmed.  They  are  rather  small 

animals,  the  largest  being  not 
more  than  between  three  and 
four  feet  in  length,  including 
the  tail,  but  their  strength, 
is  very  great,  and  the  power 
of  their  claws  in  digging  is 
most  astonishing. 

The  genus  Orycteropus , 
includes  only  a single  well 
known  species,  the  Aardvark', 
or  Ground  Pig  of  the  Cape 
( 0.  capensis ) . It  occurs  in  all 

parts  of  South  Africa  from  the  Senegal  to  the  Cape  of  Good  Hope,  and  burrows  with 
great  rapidity  in  the  ground.  In  its  food  and  its  manner  of  procuring  it,  it  resembles 
the  true  Ant-eaters,  as  it  does  also  in  its  general  structure,  but  its  burrowing  habits 
and  the  possession  of  molar  teeth  indicate  an  approach  to  the  next  family. 

This  is  the  family  of  the  Dasypodidce,  or  Armadillos,  in  which  the  jaws  are  always 
furnished  with  numerous  simple  molar  teeth,  and  the  mouth  is  capable  of  opening  to  a 
much  greater  extent  than  in  the  Ant-eaters  ; the  form  of  the  head  and  jaws  (Fig.  348), 
is  however  very  similar  to  that  which  prevails  in  the  preceding  family,  especially  in 
the  genus  Orycteropus.  The  teeth  are  exceedingly  numerous  in  some  species,  the 
Dasypus  gigas  having  in  all  upwards  of 
ninety  molars.  The  tongue  is  compara- 
tively short  and  fleshy.  The  whole  upper 
part  of  the  body  is  covered  with  a number 
of  bony  plates,  of  which  those  on  the 
middle  of  the  body  are  quadrangular,  and 
arranged  in  transverse  bands,  the  number 
of  which  varies  according  to  the  species. 

The  legs  are  very  short  and  strong;  the 
feet  are  armed  with  long  and  powerful 

claws,  by  the  assistance  of  which  the  Kg*  351-The  Cabassou  [Dasypus  U-cmetus). 

Armadillos  burrow  with  such  expedition,  that  a traveller  has  scarcelv  time  to  dismount 
from  his  horse  to  capture  one  before  his  intended  booty  is  beyond  his  reach.  Even  the 
Great  Armadillo  or  Tatu  ( D . gigas),  although  upwards  of  three  feet  long  in  the  body 
has  been  known  to  form  a burrow  considerably  longer  than  himself  within  three 
minutes  from  the  time  of  his  perceiving  the  vicinity  of  an  enemy,  and  when  these 
animals  have  once  got  beneath  surface,  they  fix  themselves  so  firmly  with  their  feet 
that  it  is  impossible  to  drag  them  up  again. 

These  animals  are  found  in  South  America,  where  they  are  distributed  everywhere, 
from  Mexico  to  the  Straits  of  Magellan.  They  live  on  the  borders  of  woods,  where 
they  dig  themselves  burrows  in  which  they  usually  pass  the  day,  wandering  about  at 
night  in  search  of  their  food,  which  consists  almost  exclusively  of  insects  and  worms : 
in  pursuit  of  Ants  and  White  Ants  they  arc  said  to  dig  under  the  dwellings  of  those 
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insects,  so  as  to  feast  upon  them  at  their  leisure.  They  are  also  said  to  visit  carrion, 
and  occasionally  to  feed  on  soft  vegetable  matter.  The  smallest  species,  Dasypus 
mm  ulus,  is  only  about  ten  inches  long  in  the  body  ; the  largest  is  the  D.  gigas,  already 
' referrcd  t0-  flosb  of  ^ tbe  -‘Armadillos  is  eaten  by  the  Indians ; but  the  Europeans 
! are  more  dainty,  and  eat  only  particular  species.  In  the  tertiary  strata  of  South 
I America,  the  remains  of  some  gigantic  species  of  this  family  have  been  discovered 
I ( Glyptodcm  <§r.). 

The  third  and  last  family  of  the  recent  Edentata  is  composed  of  the  Sloths  or 
I . Bradypodidcc.  In  these  animals  the  head  is  small  and  rounded,  and  the  jaws  instead  of 
being  produced  into  a pointed  cone  as  in  the  preceding  families,  are  very  short,  so  that 
: -the  face  projects  very  little  in  front  of  the  cranium.  The  malar  bone  is  remarkable  in 
sits  form,  from  its  giving  off  two  free  processes ; the  zygomatic  process  runs  backwards, 
.but  passes  above  the  corresponding  process  of  the  temporal  bone  without  touching  it, 
whilst  a second  process  descends  outside  the  lower  jaw.  The  latter  is  very  strong,  and 
■both  jaws  are  armed  with  molar  and  canine  teeth.  The  molars  are  four  in  the  upper, 
and  three  in  the  lower  jaw,  and  of  a nearly  cylindrical  form,  and  the  canines  are  very 
-small.  The  tail  is  excessively  short  or  entirely  wanting. 

There  are  few  animals  which  exhibit  in  a greater  degree  what  appears  to  the  care- 
. less  observer  to  be  deformity,  than  the  Sloth,  and  none  that  have  on  this  account  been 
:more  maligned  by  naturalists  even  of  high  standing.  Buffon,  and  many  of  the  older 
.-Joologists,  were  eloquent  upon  the  supposed  defects  of  the  unfortunate  Sloth.— We  are 
.Lively  told  by  these  writers,  that  when  the  Sloth  ascends  a tree  for  the  purpose  of 
1 eec^no  on  its  leaves,  it  is  so  lazy  that  it  will  not  quit  its  station  until  every  trace  of 
'verdure  is  devoured,  nay  some  of  them  wont  so  far  as  to  assert  that  when  this  was  the 
:ase,  and  the  Sloth  was  compelled  to  look  out  for  a fresh  supply  of  sustenance,  it  would 
not  take  the  trouble  to  descend  the  tree,  but  just  allow  itself  to  drop  from  a branch  to 
he  ground.  Even  Cuvier,  who  ought  to  have  known  better,  echoes  this  tale,  and  in- 
muates  that  Nature,  probably  becoming  weary  of  perfection,  “ wished  to  amuse  her- 
elf  by  producing  something  imperfect  and  grotesque  ” when  the  Sloths  were  formed  • 
nd  he  proceeds  with  great  gravity  to  show  the  great  “inconvenience  of  organization’’ 
v vhich  in  his  opinion  rendered  the  Sloths  unfit  for  the  enjoyment  of  life. 

It  is  perfectly  true  that  on  the  ground,  these  animals  are  about  the  most  awkward 
rreatures  that  can  well  be  imagined,  for  their  fore  legs  are  much  longer  than  the  hind 
:nes  ; all  the  toes  arc  terminated  by  very  long  curved  claws,  and  the  general  structure 
f the  animals  is  such  as  entirely  to  preclude  the  possibility  of  their  walking  on  all 
iurs  in  the  manner  of  an  ordinary  quadruped.  In  this,  which  is  an  unnatural  situation 
aey  certainly  appear  the  most  helpless  of  animals,  and  their  only  means  of  progression 
: onsists  m hooking  their  claws  to  some  inequality  in  the  ground,  and  thus  dragging 
1 lcir  bodies  painfully  along.  But  in  their  natural  home,  amongst  the  branches  of  trees° 

U these  seeming  disadvantages  vanish,  nay,  the  very  peculiarities  of  structure  which 
: mder  the  Sloths  objects  of  pity  on  the  ground,  are  found  to  adapt  them  the  better  for 
-ieir  true  mode  of  existence. 

The  structure  of  the  anterior  extremities  agrees  very  closely  with  that  of  the  same 
tarts  in  man,  and  these  members  possess  great  freedom  of  motion.  The  feet  are  how- 
ver  very  different  in  their  construction  from  the  human  hand;  the  bones  arc  firmly 
-.aitcd  together,  and  give  support  to  enormous  claws  which  are  turned  inwards  in 
i pose,  and  rest  against  the  palm.  With  these  the  Sloths  cling  firmly  to  the  branches 
the  trees,  from  which  they  hang  with  their  backs  downwards,  and  as  it  is  in  this 
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position  that  their  whole  existence  is  passed,  we  can  easily  see  that  the  mobility  of  the 
bones  of  the  arms,  coupled  with  grasping  arrangement  is  peculiarly  adapted  to  give  them 
security  and  freedom  of  motion  in  their  arboreal  residence.  Thus  we  see  that  so  far 
from  being  a mere  freak  of  nature,  the  Sloth  is  specially  fitted  for  enjoying  a particular 

mode  of  existence,  and  that  it  is  most 
absurd  to  come  to  any  conclusion  with 
regard  to  the  powers  of  any  creature  from 
seeing  it  in  an  unnatural  position.  The 
Sloths  seldom,  if  ever,  visit  the  ground 
in  a state  of  nature,  and  indeed  have  no 


Fig.  352.— The  Ai,  or  Common  Sloth. 

tridactylus). 


reason  for  doing  so,  for  in  the  great 
forests  of  South  America,  which  they 
exclusively  inhabit,  the  trees  grow  so 
close  together,  that  these  animals  can 
pass  with  facility  from  one  to  another, 
especially  when  strong  winds  wave  the 
(Bradypus  branches  of  the  trees  and  thus  bring 
them  into  closer  juxtaposition. 


The  Sloths  are  found  in  the  eastern  parts  of  South  America,  from  the  neighbour- 
hood of  Honduras,  as  far  south  as  Paraguay.  They  are  rather  small  animals,  the  body 
rarely  exceeding  two  feet  in  length,  and  are  covered  with  a woolly  hair.  Their  food 
consists  entirely  of  the  leaves  of  trees.  They  produce  one  young  one  at  a time,  and 
the  little  animal  for  some  time  after  its  birth  clings  to  the  back  of  its  mother,  where  it 
is  concealed  amongst  the  long  hairs. 

Allied  to  the  Sloths  and  apparently  uniting  the  Ed&^ata  with  the  Pachydermata, 
is  a remarkable  family  of  extinct  Mammalia  of  colossal  proportions,  the  remains  of 
which  have  been  found  in  the  tertiary  strata  of  some  parts  of  South  America.  In  the 
structure  of  the  head  and  jaws,’  these  animals  agreed  closely  with  the  Sloths,  but  as  from 
their  great  size  they  were  of  course  incapacitated  for  ascending  trees,  the  conformation 
of  their  limbs  has  been  modified  to  enable  them  to  walk  upon  the  ground.  In  this 
respect,  therefore,  these  gigantic  extinct  creatures  may  be  considered  as  intermediate 
between  the  Sloths  and  the  Armadillos,  and  indeed  they  were  at  one  time  considered  to 
be  most  nearly  allied  to  the  latter,  and  it  was  supposed  that  they  were  furnished  with 
a covering  of  bony  plates  ; this,  however,  is  now  found  to  be  incorrect.  The  humerus 
and  femur  in  these  animals  were  very  short ; the  radius,  as  in  the  Sloths,  possessed  a 
rotatory  motion,  and  the  feet,  which  were  of  enormous  size,  were  furnished  with  hoof- 
like nails  on  the  outer,  and  long  claws  on  the  inner  toes.  The  principal  genera  of  this 
group  are  Megatherium , Mylodon  and  Meg  along x.  From  the  structure  of  their  teeth 
it  is  evident  that  their  food  must  have  been  of  the  same  nature  as  that  of  the  diminutive 
Sloths  of  the  present  day;  but  as  they  could  not  ascend  the  trees,  and  their  feet  are 
evidently  formed  for  digging,  it  is  supposed  that  they  must  have  uprooted  the  trees  in 
order  to  get  at  their  foliage.  The  largest  species  were  of  the  size  of  a Ehinoceros  or 
Hippopotamus. 

Order  VIII. — Rodentia. 

General  Characters, — The  Rodentia,  or  gnawing  Mammalia,  form  the  first  of 
the  truly  unguiculate  orders.  They  are  all  of  small  size,  many  of  them  the  most 
diminutive  of  their  class ; but  the  species  are  exceedingly  numerous  and  usually 
very  prolific,  so  that  no  Mammalia  are  more  generally  or  abundantly  distributed. 
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353. — Skull  of  a Rodent 
Mammal. 


Their  most  conspicuous  character  is  to  be  found  in  their  dentition,  which  is  very 
peculiar,  and  only  occurs  elsewhero  in  a remarkably  aberrant  form  of  the  Quadrumana. 
The  teeth  are  of  two  sorts,  incisors  and  molars,  the 
canine  teeth  being  entirely  deficient.  The  incisors  are 
two  in  number  in  each  jaw;  their  bases  pass  far  into 
the  jaw,  where  usually,  beneath  the  molar  teeth,  there 
is  a permanent  pulp,  by  the  action  of  which  the  inci- 
sors are  kept  constantly  growing  during  the  life  of  the 
animal,  so  as  to  supply  the  continual  wear  going  on  at  the 
extremities  where  the  upper  and  lower  teeth  come  in  con- 
tact. The  substance  of  the  body  of  these  teeth  is  mode- 
rately soft,  but  their  anterior  surface  is  covered  with  a 
1 layer  of  very  hard  enamel,  secreted  by  a membrane  coat- 
ing the  anterior  wall  of  the  socket.  The  thin  layer  of 

hard  enamel  which  coats  the  front  of  the  tooth  resists  abrasion  much  better  than  the 
dentine  of  which  the  body  of  the  tooth  is  composed ; the  latter  consequently  wears 
, away  most  rapidly,  and  thus  the  enamel  always  constitutes  a sharp  projecting  edge 
like  that  of  a chisel,  of  which  the  dentine  forms  the  bevelled  portion.  The  object  of 
this  arrangement  is  very  apparent.  These  animals  feed  to  a great  extent  upon  hard 
[.  substances,  or  substances  enclosed  in  hard  coverings,  such  as  nuts,  &c. ; and  in  order 
to  get  at  their  food  they  require  both  sharp  and  strong  teeth ; the  requisite  sharpness 
is  furnished  by  the  thin  plate  of  enamel ; but  as  this  by  itself  would  break  away 
directly  when  applied  to  its  ordinary  purposes,  it  is  strengthened  by  a thick  layer  of 
dentine,  which,  although  it  furnishes  the  necessary  support,  wears  away  so  readily  as 
: never  to  interfere  with  the  efficiency  of  the  cutting  edge.  This  efficiency  is,  in  fact, 
only  preserved  by  constant  use ; and  when  one  of  the  incisor  teeth  is  broken  away,  the 
one  opposite  to  it,  being  deprived  of  all  check  upon  its  growth,  continues  to  increase  in 
1 length  like  the  tusk  of  the  Elephant ; but  as  the  form  of  the  socket  is  a segment  of  a 
circle,  the  tooth  is  developed  in  a circular  form,  and  may  thus  in  time  prevent  the 
i animal  from  taking  any  nourishment.  A remarkable  instance  of  the  abnormal  growth 
of  one  of  the  incisor  teeth  of  a Beaver  is  noticed  by  Professor  Owen,  in  his  Treatise  on 
'.the  Forms  of  the  Skeleton.  ( Organic  Nature,  vol,  i.  p.  28’3). 

Behind  the  incisors  there  i3  a large  gap,  beyond  which  the  molars  are  situated. 
rThese  vary  in  number  from  two  to  six,  and  are  usually  destitute  of  true  roots ; in  fact, 
Hike  the  incisors,  they  generally  continue  growing  throughout  the  animal’s  existence. 
iThey  are  sometimes  composed  of  a simple  prism  of  dentine  coated  with  enamel ; the 
I latter  is  sometimes  folded  so  as  to  produce  transverse  ridges  at  the  surface  of  the  tooth, 
which  is  usually  worn  flat,  and  in  some  cases  exhibits  small  isolated  spots  of  enamel 
i in  the  body  of  the  dentine.  These  teeth  are  evidently  adapted  for  the  comminution 
■'of  vegetable  substances;  and  although  many  of  these  animals  are  omnivorous,  there  is 
:ao  doubt  that  vegetable  matters  constitute  the  principal  part  of  their  nourishment. 

The  skull  is  small,  and  the  jaws,  especially  the  lower  one,  large  and  strong.  To 
pgive  full  action  to  the  gnawing  incisors,  the  lower  jaw  is  articulated  to  the  skull  by 
am  elongated  condyle,  which  allows  it  to  move  freely  backwards  and  forwards.  Tho 
| taead  is  more  or  less  rounded,  with  the  snout  pointed,  and  usually  furnished  with  long 
a moustaches.  The  opening  of  the  mouth  is  small,  but  the  cheeks  often  form  large 
I poouches,  in  which  tho  animals  can  convey  food  to  the  hoards  which  they  lay  up  in 
I t;hcir  dweiling-placcs.  Tho  brain  is  small,  and  exhibits  scarcely  any  convolutions ; 
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and  the  cerebellum  is  almost  entirely  exposed.  In  these  characters  the  Rodentia 
approach  the  Marsupial  animals,  close  to  which  they  are  indeed  placed  by  many 
zoologists.  The  legs  are  generally  short,  and  adapted  either  for  walking  or  climbing ; 
the  feet  arc  furnished  with  four  or  live  free  toes,  armed  with  nail-like  claws  ; but  the 
thumb  is  never  opposable.  The  eyes  and  external  ears  are  usually  of  moderate  size, 
but  the  latter  sometimes  attain  a great  length.  The  skin  is  generally  covered  with 
soft  hair,  but  in  some  cases  with  bristles  and  spines.  The  tail  varies  greatly  in  its 
development,  and  is  sometimes  naked  or  scaly,  and  sometimes  covered  with  hair. 

The  Rodents  are  distributed  in  all  parts  of  the  world,  even  New  Holland  possessing 
apparently  indigenous  species.  Very  few  are  domesticated;  but  the  flesh  of  some 
"species  is  eaten,  whilst  the  skins  of  others  are  sought  after  as  furs.  Notwithstanding 
their  small  size,  their  great  numbers,  their  habit  of  storing  up  large  quantities  of 
provisions,  and  their  extraordinary  propensity  for  gnawing,  cause  them  to  commit  great 
devastations  in  many  places. 

Bivisions.— The  immense  number  of  species  included  in  this  order  has  necessi- 
tated the  formation  of  numerous  families.  In  the  following  sketch  we  have  followed 
Professor  Wagner’s  arrangement,  with  scarcely  any  deviation. 

The  first  family  is  that  of  the  Leporidce , or  Hares,  which  are  at  once  distinguished 
from  all  the  other  Rodents  by  the  possession  of  a small  additional  incisor  behind  each 
of  the  two  large  chisel-like  incisor  teeth  in  the  upper  jaw.  They  also  present  several 
other  remarkable  characters,  amongst  which  we  may  notice  that  the  orbits  communi- 
cate with  each  other  through  an  aperture  in  the  septum,  a structure  which  is 
characteristic  of  the  class  of  birds.  The  maxillary  bones  are  pierced  with  numerous 
sieve-like  holes,  a character  which  is  otherwise  peculiar  to  the  Ruminants.  The  molar 
teeth  have  a transverse  ridge  of  enamel,  so  that  they  appear  to  be  composed  of  two 
halves;  they  are  usually  six  in  the  upper  and  five  in  the  lower  jaw,  but  in  some 
species  the  upper  jaw  has  only  five  molar  teeth.  The  Leporidse  are  all  strictly 
herbivorous  animals. 

The  Common  Hare  ( Lepus  timidus)  and  the  Rabbit  {L.  cuniculus ) are  such  familiar 
examples  of  this  family,  that  any  detailed  description  of  their  form  will  be  unnecessary. 
We  need  only  notice  that  in  all  these  animals  the  hind  legs  are  considerably  longer  and 
stronger  than  the  anterior  limbs,  and  from  this  cause  their  motions  consist  essentially 
of  a succession  of  leaps.  The  clavicles  are  usually  imperfect.  They  are  generally 
very  prolific  animals,  and  both  ■the  Hare  and  the  Rabbit  possess  five  pairs  of  mammas — 
two  on  the  breast  and  three  on  the  bellv.  The  species  are  distributed  over  the  whole 
earth,  with  the  exception  of  Australia  j but  they  are  most  plentiful  in  the  temperate 
parts  of  the  NorthernTHemisplIere”  Tn  tropical  countries  they  are  comparatively  rare. 

The  common  Hare  of  this  country  is  distributed  in  most  parts  of  Europe.  It  may 
be  taken  as  the  type  of  the  true  Hares,  in  which  the  disproportion  between  the 
fore  and  hind  legs  attains  its  highest  degree,  and  its  habits  may  therefore  serve  to 
exemplify  those  of  that  group  of  the  family.  The  Hare  frequents  thickets,  where  it 
rests  during  the  day  in  a shallow  depression,  which  it  makes  on  the  surface  of  the  ground, 
and  comes  abroad  at  night  to  feed  on  the  tender  herbage.  This  resting  place  is 
called  the  form,  and  the  Hare’s  attachment  to  it  is  proverbial ; it  shifts  its  residence, 
however,  with  the  season,  so  as  to  get  a warm  place  in  the  winter.  Its  senses  are 
exceedingly  acute,  and  give  it  timely  notice  of  the  approach  of  danger  ; when  pur- 
sued it  runs  with  the  greatest  swiftness,  and  adopts  a great  variety  of  expedients  to 
escape  from  its  enemies.  It  takes  the  water  freely,  not  only  when  pursued,  but  in 
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passing  from  one  place  to  another,  and  the  “ Magazine  of  Natural  History”  contains 
an  account  of  a Hare  being  seen  to  swim  across  an  arm  of  the  sea  a mile  in  breadth, 
apparently  on  his  return,  like  another  Leander,  from  his  beloved,  who  came  down  to  the 

r ibore  t0  see  tilu  °a-  Tiie  cliasc  of  tto  Hare  ia  a favourite  sport  in  most  countries,  and 
i ts  flesh  is  very  highly  esteemed;  the  ancients  even  attributed  medicinal  properties  to  it. 

t has  frequently  been  tamed,  and  appears  then  to  be  an  amusing  pet.  In  cold 
( .iimates  it  is  said  to  become  white  in  the  winter,  but  this  phenomenon  is  presented  in 
i.  t more  striking  manner  by  some  of  the  northern  species,  of  which  the  Alpine  Hare 
' L.  variabilis),  which  is  also  an  inhabitant  of  this  country,  is  an  example.  North 
.America  possesses  numerous  species  of  Hares;  in  some  of  these  the  tail  is  upwards  of 
£'.\e  inches  long.  In  the  Eabbit  (A.  cumculus),  the  hind  legs  are  much  shorter  than 
f a 111(3  Hare’  and  “ the  animal  is  in  consequence  far  less  swift  of  foot,  it  resorts  to  a 
different  mode  of  escaping  from  its  enemies.  Instead  of  a slight  cavity  in  the  surface 
■;f  the  earth>  the  dwelling  of  the  Rabbit  consists  of  a deep  burrow,  into  which  it 
Vanishes  with  the  quickness  of  thought  the  moment  any  danger  approaches  it. 
t-labbits  live  together  in  large  communities,  and  the  places  in  which  they  form  their 
;3  .arrows  are  called  icarrens.  They  prefer  a sandy  soil  overgrown  with  furze,  the 
) rickly  branches  of  which  not  only  serve  to  protect  the  entrances  of  their  burrows, 

>*  ut  also  furnish  them  with  an  abundance  of  food.  They  nevertheless  make  frequent 
,t  icursions  into  the  cultivated  fields  in  their  vicinity,  where  they  often  do  considerable 
. image  to  tender  herbage.  A rabbit  warren  is  a profitable  concern,  as  the  flesh  is 
i ighly  esteemed,  and  the  skins,  especially  when  they  are  of  a particular  shade  of 
flour,  are  of  some  value.  The  Rabbit  is  one  of  the  two  species  of  Rodents  which 
r lve  been  domesticated;  the  tame  varieties,  both  as  to  form  and  colour  are  very 
Lamerous. 

The  Calling  Hares  (. Lagomys ),  in  which  there  is  but  little  difference  between  the 
ti.ngth  of  the  fore  and  hind  legs,  are  found  only  in  the  colder  regions  of  the  north,  or 
! a considerable  altitude  on  the  mountains  of  the  warmer  or  temperate  climates.  They 

five  a curious  piping  note  or  call,  and  form  large  stacks  of  fodder  for  their  winter 
pplj.  The\  burrow  in  the  ground,  and  are  said  to  form  a gallery  leading  from  their 
dinary  dwelling  to  their  supply  of  food,  so  that  they  may  have  access  to  it  at  any 
■Lne. 


The  second  family  is  that  of  the  Cavid<e  or  Cavies,  the  general  form  of  the  animals 
imposing  which  has  a good 


al  of  resemblance  with 
at  of  the  Hares,  although 
e body  is  stouter  and  the 
equality  of  the  limbs  is 
•ich  less.  In  the  Cavies 
e tail  is  either  rudimen- 
r T or  entirely  wanting ; 
3 toes  are  furnished  with 
> of-like  nails,  and  the*  ears 
short.  The  clavicles 
imperfectly  developed. 
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i c molar  teeth  arc  four  in 
mber  on  each  side  in  each 
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Fig.  354.— The  Cupybara  (j lydvooharus  cupybara). 


they  usually  exhibit  more  or  less  complicated  folds  of  enamel,  but  in 


soni( 


I 


732  THE  CAPYBARA — THE  AGOUTIS — THE  PORCUPINES. 


cases  arc  composed  of  separate  columns  of  that  substance  and  dentine,  united  by 
cement.  The  mammte  are  variable  in  number,  sometimes  numerous,  but  the  females 
appear  only  to  produce  from  two  to  four  young  at  a birth. 

These  animals  are  all  strictly  terrestrial  and  herbivorous  in  their  habits ; they 
generally  live  in  holes,  which  they  dig  for  themselves.  They  are  entirely  confined 
to  South  America,  where  they  occur  principally  in  the  warm  regions. 

This  family  includes  some  of  the  largest  species  in  the  order;  the  Capybara 
(jS ydroclusrus  capybara , Fig.  354)  measuring  about  three  feet  in  length.  This 
animal  has  much  the  appearance  of  a small  pig,  and  its  body  is  covered  with  bristles ; 
it  is  an  inhabitant  of  watery  places  in  the  warmer  parts  of  South  America,  where  it 
is  generally  seen  in  small  flocks,  and  takes  to  the  water  when  alarmed.  It  swims 
well,  and  the  three  toes  of  the  hind  feet  are  united  by  a short  swimming  membrane. 
The  flesh  of  this  animal  is  very  good,  and  it  is  said  to  be  a favourite  prey  with  the 
Jaguar. 

The  Agoutis  (Dasyprocta)  present  a considerable  resemblance  to  the  Capybara  in 
their  general  form,  but  are  lighter  in  appearance,  and  supported  upon  more  slender 
legs.  They  inhabit  the  forests  of  South  America,  eastward  of  the  Andes,  where 
they  lie  concealed  during  the  day.  The  common  Guinea  Pig  ( Cavia  apercca ) is  a 
well  known  domesticated  species  of  this  family.  In  its  wild  state,  the  fur  of  the 
Guinea  Pig  is  a mixture  of  orange  and  black,  with  the  under  surface  dull  yellow,  the 
domesticated  specimens,  as  is  well  known,  are  usually  patched  with  white,  black,  and 
orange.  It  inhabits  dry  bushy  places,  and  its  flesh  is  said  to  be  good. 

The  Hystricidce , or  Porcupines,  are  at  once  distinguished  from  the  other  Eodentia 
by  the  spiny  covering  of  their  bodies,  which,  however,  in  some  of  the  American 
species  is  almost  concealed  by  the  fur.  The  skull  is  remarkable  for  the  great  size  of 
the  infra-orbital  foramen,  and  the  molars,  of  which  there  are  four  on  each  side  of 
each  jaw,  are  furnished  with  distinct  roots,  and  with  complicated  folds  of  enamel. 
The  clavicles  are  incomplete. 

The  name  of  Porcupine  given  to  these  animals  is  derived  from  the  French  name, 
and  signifies  “ Spiny  Pig,”  a denomination  which  is  justified  not  only  by  the  heavy 
pig-like  appearance  of  the  animals,  but  also  by  their  peculiar  grunting  voice.  They 
are  found  in  both  hemispheres,  but  those  of  the  Old  World  differ  greatly  in  their 
habits  from  those  of  the  American  Continent. 

The  species  of  the  Eastern  Hemisphere  are  confined  to  the  warmer  temperate  and 
tropical  regions.  They  arc  strictly  terrestrial  animals,  living  in  burrows,  where  they 
pass  the  day,  their  period  of  activity  being  nocturnal.  The  majority  are  furnished 
with  a short  spiny  tail,  the  apex  of  which  bears  a tuft  of  small  open  horny  tubes ; 
but  in  two  species,  forming  the  genus  Atherura , the  tail  is  long  and  scaly  and 
terminated  by  a tuft  of  long  bristles.  Tne  best  known  species  is  the  common 
Porcupine  ( Hystrix  cristata)  one  of  the  largest  of  the  Eodentia,  which  inhabits  the 
south  of  Europe  and  the  north  of  Africa.  The  head  and  neck  are  covered  with  a 
crest  of  long  stiff  bristles,  and  the  body  with  long  spines,  sometimes  upwards  of  a 
foot  in  length,  and  marked  with  alternate  rings  of  black  and  white.  These  spines 
are  erected  when  the  Porcupine  is  irritated  or  alarmed,  and  thus  form  a most  efficient 
protection,  but  the  old  notion  that  he  could  project  them  like  darts,  at  his  enemies,  ia 
totally  destitute  of  foundation. 

The  American  species,  of  which  there  are  at  least  seven,  differ  from  the  Eastern  Por- 
cupines in  their  habit  of  ascending  trees,  and  with  the  exception  of  one  species,  the 
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Fig.  355.— Molar  Teeth  of  the 
Beaver. 


Erethizon  dorsata,  or  North  American  Porcupine,  they  are  all  furnished  with  long 
prehensile  tails.  The  species  thus  provided  form  tho  genus  Cercolabes,  und  they  are 
peculiar  to  South  America.  The  northern  species  occurs  as  far  north  as  latitude  67°  N., 
on  the  shores  of  tho  Mackenzie  River.  The  spines  in  all  the  American  species  are 
much  smaller  than  those  of  the  Old  World  Porcupines. 

The  Castoridce,  or  Beavers,  are  large,  stout-built  Rodents,  with  five  toes  on  all  the 
feet,  and  those  of  the  hinder  pair  united  by  a swimming  membrane.  The  incisor 
teeth  are  of  great  size  and  strength,  and  the  molars,  of  which  there  are  four  on  each 

side  in  each  jaw,  exhibit  a most  complicated  arrangement 
of  the  enamel  (Fig.  355),  which  forms  three  folds  on  one 
side  of  the  tooth,  and  a single  fold  on  the  other.  The 
tail  in  one  of  the  genera  included  in  the  family,  is  broadly 
depressed,  ovate,  and  scaly ; in  the  other  it  is  rounded 
and  clothed  with  hair. 

The  most  celebrated  species  of  this  family  is  the  Beaver 
{Castor  fiber),  a large  Rodent  which  is  found  in  the  northern  parts  of  both  hemispheres, 
i By  some  zoologists,  indeed,  the  American  Beaver  is  considered  to  be  distinct  from  that 
| inhabiting  Europe  and  Asia ; but  no  one  has  yet  succeeded  in  finding  characters  of 
sufficient  importance  to  justify  their  separation.  In  Europe  the  Beaver  is  now  scarce, 
| but  it  still  occurs  in  some  places ; it  has,  however,  been  long  since  extirpated  in 
1 Britain,  although  there  is  good  evidence  of  its  having  once  been  an  inhabitant  of  our 
island.  Even  in  Canada  the  Beaver  is  growing  rare,  its  disappearance  being  princi- 
pally owing  to  the  great  numbers  destroyed  for  the  sake  of  their  skins,  which  are 
: employed  in  the  manufacture  of  hats. 

The  Beavers  are  aquatic  animals,  and  are  always  met  with  on  the  banks  of  rivers. 
Here  they  make  large  dams  with  the  stems  of  trees,  plastered  with  mud  to  keep  out 
■the  water,  and,  with  the  same  materials,  build  themselves  rude  dwellings  in  the  water. 
The  stories  of  their  wonderful  ingenuity  in  building,  which  would  almost  lead  one  to 
suppose  that  they  dwelt  in  palaces,  all  owe  their  existence  to  the  fertile  imaginations  of 
■ the  Canadian  hunters.  It  appears  that,  when  molested  by  man,  the  Beavers  quit  their 
ordinary  habitation,  and  burrow  in  the  banks  of  the  stream. 

The  fur  consists  of  two  kinds  of  hair — one  long  and  rigid,  forming  the  outer  coat, 
the  other  soft  and  downy ; it  is  the  latter  that  is  employed  in  manufactures.  Besides 
•the  fur,  however,  the  Beaver  furnishes  a substance  well  known  in  medicine  under  the 
i lame  of  castoreum,  which  is  secreted  in  a pair  of  sacs  situated  in  the  neighbourhood 
r 3f  the  generative  organs.  The  American  castoreum  is  said  to  be  inferior  to  that  pro- 
duced by  the  Beavers  of  the  eastern  hemisphere. 

This  family  only  includes  another  animal,  the  Coypu  ( Myopotamus  coypu),  which 
'differs  from  the  Beaver  in  its  round  hairy  tail.  It  is  a native  of  South  America,  where 
t lives,  like  the  Beaver,  in  the  vicinity  of  water,  and  burrows  in  the  banks  of  streams, 
it  is  a much  smaller  animal  than  the  true  Beaver,  but  its  skin  has  been  substituted  for 

!;hat  of  that  animal,  and  as  many  as  800,000  of  these  skins  have  been  imported  in  one 
rrear  from  South  America. 

The  next  family  is  that  of  the  Murida , or  Rats,  of  which  our  common  Rats  and 
i ptfice  may  be  taken  as  typical  examples.  The  general  form  of  these  animals  is  too 
n veil  known  to  need  description,  and  we  shall,  therefore,  confino  ourselves  to  the 
| r haracters  by  which  the  family  is  distinguished  from  its  neighbours.  In  tho  Murid® 
ho  tail  is  more  or  less  elongated,  and  usually  naked ; the  eyes  are  of  moderate  size, 
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and  the  external  cars  are  distinctly  developed ; the  hind  legs  are  the  longest,  and 
possess  five  complete  toes,  whilst  the  anterior  feet  have  only  four  toes  and  a sort  of 
wart,  which  represents  the  thumb  ; the  lower  incisor  teeth  are  narrow  and  pointed ; 
the  angle  of  the  lower  jaw  is  rounded,  and  the  clavicles  are  complete.  These  animals 
generally  hold  their  food  in  their  fore-paws  whilst  they  eat  it,  sitting  up  on  their 
haunches  during  this  operation.  They  are  all  burrowing  animals,  and  most  of  them 
swim  well. 

This  family  is  the  most  abundant  in  the  order,  the  species  being  excessively  nume- 
rous and  very  generally  distributed  in  all  parts  of  the  world  ; some  are  even  indigenous 
to  Australia.  We  have  at  least  eight  British  species,  of  which  the  common  Rat  [Mug 
decumanus ) and  the  Mouse  [Mi  musculus ) are  only  too  well  known  from  the  depredations 
which  they  commit  upon  our  provisions.  These,  and  some  other  species,  of  which  the 
diet  is  not  strictly  of  a vegetable  nature,  have  the  molar  teeth  furnished  with  plates  of 
enamel  or  tubercles,  which  alternate  in  the  teeth  of  the  two  jaws;  they  are  thus 
adapted  for  their  mixed  diet.  Our  common  Rat,  or  Brown  Rat,  is  not  indigenous  to 
this  couhtry, — and,  indeed,  its  original  residence  is  unknown, — but  it  is  now  found 
in  all  parts  of  the  world,  having  been  transported  in  ships  along  with  more  welcome 
merchandise.  It  is  frequently  called  the  Norway  Rat,  from  a mistaken  opinion  that  it 
was  introduced  from  that  country.  Its  numbers  are  kept  up  everywhere  by  its  asto- 
nishing fecundity,  and  its  power  of  subsisting  upon  any  description  of  food.  Wher- 
ever it  comes  it  is  exceedingly  destructive,  not  only  from  the  provisions  it  destroys, 
but  from  its  propensities  for  burrowing,  digging  through  walls,  and  gnawing  timber, 
which  have  occasionally  caused  the  complete  destruction  of  houses.  It  swims  well,  and 
is  found  in  great  multitudes  in  the  sewers.  When  attacked,  it  is  bold  and  fierce,  often 
flying  at  a man ; and,  in  fact,  its  cunning,  strength,  and  ferocity  render  it  a most 
formidable  pest. 

The  Brown  Rat  has  almost  extirpated  the  true  English  Rat,  or  Black  Rat  (M.  rat - 
tus),  which  is  considerably  smaller,  but  agrees  with  its  riyal  in  most  of  its  habits. 
Our  European  Rats  are,  however,  mere  dwarfs  compared  to  some  of  the  Indian  species, 
which  measure  upwards  of  two  feet  in  length,  and  are,  of  course,  endowed  with  a 
corresponding  power  of  destruction.  One  of  the  most  noted  of  these  is  the  Mus  gigan- 
teus, — an  inhabitant  of  the  Coromandel  coast  and  some  parts  of  Bengal ; it  forms  its 
burrows  in  dry  places  near  houses,  and  readily  digs  under  the  foundations  of  granaries 
and  through  the  mud  walls  of  houses  in  search  of  provisions.  Its  principal  food 
consists  of  seeds  of  different  kinds,  but,  in  default  of  these,  it  makes  great  havoc 
amongst  poultry ; the  lower  castes  of  Hindoos,  to  revenge  themselves,  often  feast  on 
its  flesh.  The  Chinese  are  also  said  to  be  great  consumers  of  Rats. 

The  Field  Mice  are  very  abundantly  distributed  in  this  country,  and  famish  a 
great  portion  of  the  food  of  our  smaller  predaceous  Mammalia  and  Birds.  We  have 
two  species  of  true  Field  Mice, — the  Long-tailed  (AT.  sylvaticus)  and  the  Harvest  Mouse 
[M.  messorius).  They  are  exceedingly  destructive  in  fields  and  gardens,  as  they  not 
only  devour  large  quantities  of  produce,  but  also  lay  up  considerable  stores  in  the 
burrows  which  they  prepare  for  their  winter  sleep. 

The  Harvest  Mouse  is  an  exceedingly  elegant  minute  species.  It  forms  a beautiful 
round  nest,  supported  amongst  the  stalks  of  the  corn  plants,  in  which  to  rear  its  young. 
The  nest  is  made  of  the  leaves  of  the  corn,  most  ingeniously  plaited  together. 

The  Short-tailed  Field  Mouse  ( Arvicola  agrestis ) and  the  Water  Rat  (A.  amphibia), 
with  a third  British  species,  belong  to  the  extensive  group  of  the  Voles  ( Arvicola\ 
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flhich  byrm°  TritCrS  t0  belong  t0  tho  same  My  as  the  Beavers^  to 

fehlCh  ce;taml7nearl7  allied.  A species  of  this  group,  the  Ondatra  or 

,iD?abiting  Canada'  furni8he3  a ^ fur;  between 
^00  00°  and  o00,000  skins  of  tins  animal  are  annually  imported  into  England. 

L Ib®  Ha“sters  (Oneetus)  are  nearly  allied  to  the  true  Mice,  but  are  distinguished 
J rom  them  by  the  possession  of  cheek  pouches.  They  form  complicated  burrows  in 
r* i°h  lay  up  a large  store  of  provisions.  They  are  found ^ principally T^e 

pCpettet  a’  sr spccies’ *■  comnim  H“mStCr  (ft  "*"*»■ 

Whi?  are  nearly  aUied  t0  the  Voles,  are  found  in  the  high 
.orthem  latitudes  of  both  hemispheres.  They  are  remarkable  for  migrating  in  immense 

: .umbers,  in  a straight  line,  from  one  part  of  the  country  to  another,  generalh Tn  So 
i utumn,  probably  in  search  of  food.  They  swim  well,  and  never  allow  themselves  to 
.e  topped  by  any  expanse  of  fresh  water,  however  broad,  or  any  river,  however  rajid 
P? t i ,h0TO  sPecies  is  the  common  Lemming  (Myodes  lemmus),  which  is  very  abun- 
dant in  the  mountains  of  Scandinavia  and  Lapland.  From  the  sudden  appearance  of 
ns  species  m vast  crowds,  it  was  formerly  supposed  to  fall  from  the  douds  • and 

r:Lrrrve  yrelate  instances  °f  tbdr  dr«  - the  ^ of  ship.  ^ 

a and  into  the  laps  of  women  sitting  at  their  cottage  doors.  They  are  exceedingly 
estructive  to  the  produce  wherever  they  make  their  appearance.  g 7 

The  Gerbilles  {Merionides)  are  principally  inhabitants  of  the  continent  of  Africa 

ThC5,  ar°  pIaCed  by  autt»ra  a-ongst  the 
-rboas  (Dipodida),  which  they  closely  resemble  in  form  and  habits. 

The  family  of  the  Psammoryctidce,  or  Sand-Eats,  which  is  principally  confined  to 

outh  America  and  the  West  Indies,  agrees  in  most  of  its  characters  and  fr  the  habits 

the  animals  included  m it  with  the  Murida,  The  limbs  are  of  about  equal  length  the 

js  of  moderate  size,  and  the  tail  similar  to  that  of  the  Muridm  ; the  angle  of  the  lower 

w is  produced  into  a long  point,  and  the  molars,  which  are  almost  alwavs  four 

' ...  . ’n  ea.ch  ja^’  have  a flat  surface  with  transverse  folds  of  enamel,  and  are 
statute  of  roots.  They  are  generally  of  small  size,  and  live  for  the  most  unrt  ; 

UTOW3  m sandy  places  but  some  species  inhabit  the  branches  of  trees  (Capr, 
ULiT- geM™’,  6"n  ? f"'*™  “d  W stiff  spines  mixed  with  £ 

cscribTdas'poreuptes  ’ ^ ctamSto'!  “ «»  species  have  been 

The  CorhyclMa:,  or  Mole-Eats,  form  another  family  nearly  allied  to  the  Murida, 
.ese  singular  annuals  haye  a stout,  elongated,  and  cylindrical  body,  with  short  let' 

ft  five  Th0rbrc,8'rorr  thM  th<>  PMteri0r’  and  th0  f“«  "<=  “U  fumisM 

th  five  toes.  The  head  is  large  and  obtuse,  and  the  external  ears  very  small  or 

tardy  deficient ; the  incisor  teeth  are  broad  and  truncated  at  the  end,  and  usually 

Jject  considerably  from  the  front  of  tho  mouth.  The  eyes  are  n 

gotten  covered  by  the  shin,  and  the  tail,  like  tho  oars,  is  cither  rudimentary  “or 

In  the, r general  appearance  these  animals  present  a close  resemblance  to  the  moles- 
in  these,  the  form  of  the  body  and  the  structure  of  the  limbs  indicate  a strictly  sub' 
ranean  existence.  They  are  found  in  both  hemispheres,  but  the  species  are  ™ 
•nerotis.  The  greater  part  of  them  occur  in  Asia,  but  several  extend  into  tho  t!7 
.tern  part,  of  Europe.  They  are  exceeding, y in/uriou,  to  agSto fa/ft^d 
)n  t}l°  and  under-ground  stems  of  plants.  7 1 d 
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Fig.  356. — The  Mole-Rat  ( Spalax  typhlus). 


Several  species  possess  large  cheek  pouches,  in  which  they  carry  off  great  quantities 
of  provisions,  and  store  them  away  in  their  subterranean  retreats.  At  the  Cape  of  Good 
Hope,  one  species,  the  Georhychus  capens-is,  is  so  abundant  in  gardens  as  to  do  immense 
mischief,  and  in  large  grounds,  according  to  Dr.  Andrew  Smith,  it  is  usual  for  a man 
to  be  employed  in  nothing  else  than  seeking  and  destroying  these  animals.  Like  the 

i . - - Moles  they  betray  their  position 

by  the  mounds  of  earth  which 
they  throw  up.  Another  Cape 
species,  the  Sand-Mole  ( Bathy - 
erg  us  maritimus ),  which  is  as 
large  as  a Rabbit,  is  described 
by  the  same  author  as  burrowing 
in  sandy  localities  to  such  an 
extent  as  to  render  them  unsafe 
to  ride  over ; it  is  a fierce  animal 
and,  when  approached,  instead 
of  retreating  to  its  burrow,  it 
stands  with  its  mouth  open  ex- 
pecting the  attack.  It  bites  with  such  determination  that  when  it  has  fixed  upon  a 
stick  it  may  be  carried  for  some  distance  before  it  will  quit  its  hold. 

The  family  of  the  C/rinchillida,  or  Chinchillas,  includes  a small  number  of  elegant 
little  animals,  which  are  entirely  confined  to  South  America,  wherethe  greater  part  of 
them  inhabit  the  mountains  at  a considerable  altitude.  In  these  animals  the  hind 
feet  are  considerably  longer  than  the  anterior,  and  the  animals,  when  feeding,  always 
sit  upon  their  haunches  and  hold  the  food  between  the  short  fore  paws.  The  ears  are 
very  large  and  broad  ; the  tail  is  long  and  covered  above  with  long  hairs,  which  form 
a large  tuft  at  the  tip,  and  the  molar  teeth  are  composed  of  three  transverse  laminae  of 
bony  matter  and  enamel,  united  by  cement.  The  clavicles  are  complete. 

The  fur  of  the  Chinchillas  is  very  thick,  and  of  a soft,  woolly  texture,  especially  in 
those  species  which  live  at  a considerable  altitude  ; it  is  usually  of  a gray  colour,  very 
elegant  in  its  appearance,  and 
that  of  some  species,  espe- 
cially the  Chinchilla  [Eriomys 
laniger,  Fig.  357),  is  greatly 
admired  for  winter  clothing. 

With  one  exception,  these 
animals  are  found  upon  the 
Andes,  in  Chili  and  Peru. 

Here  they  live  in  societies, 
retreating  into  natural  cavi- 
ties amongst  the  rocks,  and 
only  making  their  appearance 

on  the  surface  at  night.  The  . , . , 

Mountain  Yiscacha  ( Lagi - 

diurn  Cuvieri)  lives  on  the  plateaux  of  the  Peruvian  Andes,  always  at  an  elevation  of 
at  least  twelve  or  thirteen  thousand  feet,  and  usually  near  the  line  of  perpetual  snow. 
It  is  a larger  animal  than  the  Chinchilla,  but  its  fur  is  not  of  so  much  value. . The 
Viscacha  (Lagostomus  tric/iodactylus),  a species  nearly  allied  to  the  preceding,  inhabits 
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the  great  plains  of  Buenos  Ayres,  where  it  digs  burrows  for  itself ; it  is  the  largest 
species,  but  its  skin  is  held  in  no  esteem. 

Nearly  allied  to  the  Chinchillas  are  the  Dipodidce , or  Jerboas,  in  which  the  hind 
legs  attain  an  extraordinary  development,  the  metatarsi  in  particular  being  very  long, 
so  that  the  little  animals  hop  along  like  the  Kangaroos  entirely  on  their  hind  legs. 
The  fore  legs  are  exceedingly  short,  and  the  feet  are  furnished  with  four  toes,  armed 
with  claws,  with  which  the  Jerboas  dig  burrows,  in  which  they  live  like  most  of  the 
species  of  this  order.  The  clavicles  are  complete.  The  hind  feet  usually  consist  only 
! ot  three  complete  toes,  and  the  metatarsus  is  often  formed  of  a single  bone.  The  tail  is 
very  long,  cylindrical,  and  pilose,  the  nose  is  furnished  with  long  bristles,  the  eyes  and 
ears  are  usually  of  large  size,  and  the  infraorbital  foramen  is  also  very  large. 

In  the  general  form  of  their  bodies  and  limbs  the  Dipodidae  may  be  looked  upon  as 
j the  representatives  of  the  Kangaroos  amongst  the  Kodentia,  but  they  differ  from  these 
I Marsupials  completely  in  the  way  in  which  they  rest  upon  the  hind  feet,  which  only 
touch  the  ground  with  the  toes,  whilst  in  the  Kangaroos  the  lower  surface  of  the  tarsus 
is  applied  to  the  earth.  By  means  of  these  powerful  elongated  hind  legs  the  Jerboas 
t ; perform  most  astonishing  leaps.  ) 

i The  Dipodidae  are  inhabitants  of  Asia  and  Africa  ; a few  also  occur  in  the  South  of 
f Russia,  and  two  in  America.  They  are  found  in  the  desert  plains  of  Asia  and  Africa,  ) 
i and  pass  the  winter  in  a state  of  torpidity.  They  are  all  small  animals,  the  largest 
f ( Scirtetes  decumanus)  not  exceeding  nine  inches  in  length  of  body,  whilst  the  smallest 
(Id pus  monotarsus ) is  only  three  inches  and  a-half.  The  ordinary  size  is  about  five  or 
•six  inches,  but  the  tail  is  often  longer  than  the  whole  body.  The  best  known  species 

! .is  the  Egyptian  Jerboa  ( Dipus  mgyptius ),  which  occurs  abundantly  in  dry  places  in  the 
.'North  of  Africa,  and  appears  never  to  drink.  Of  the  American  species,  one,  the 
.Labrador  Jumping-Mouse  ( Jaeulus  labradorius ),  is  very  common  in  the  fur  countries, 
.and  occurs  at  least  as  far  north  as  the  borders  of  the  Great  Slave  Lake,  in  latitude 
62 3 N.  In  the  Eastern  Hemisphere  no  species  appears  to  occur  further  north  than 
55°  N.  lat.  The  second  American  species  is  an  inhabitant  of  Mexico. 

The  family  of  the  Myoxida,  or  Dormice,  is  evidently  intermediate  between  the 
P preceding  more  or  less  mouse-like  animals  and  the  true  Squirrels,  although  by  many 
: i2  loologists  they  are  included  in  the  same  family  with  the  latter.  The  principal  charac- 
1 t;ers  by  which  the  Dormice  are  distinguished  from  the  Squirrels  are  derived  from  the 
structure  of  the  skull,  teeth,  and  intestine.  The  form  of  the  skull  resembles  that  of  the 
> Mice,  in  being  suddenly  narrowed  in  the  frontal  region,  and  the  frontal  bone  is  desti- 
t mte  of  a postorbital  process,  which  occurs  in  the  Squirrels,  and  which  indicates  the 
e eparation  of  the  orbit  from  the  temporal  fossa.  The  molar  teeth  are  four  on  each  side 
i n each  jaw,  and  more  or  less  complicated  in  their  structure;  and  the  intestine  is 
: lestitute  of  a ccecum,  an  organ  which  is  of  very  large  size  in  all  the  other  Kodentia. 
[The  posterior  legs  are  a little  longer  than  the  anterior,  and  furnished  with  five  distinct 
- oes  ; the  anterior  feet  have  four  perfect  toes,  and  a small  nailless  tubercle  in  the  place 
f tfce  thumb.  The  tail  is  elongated  and  clothed  with  hair,  and  the  ears  are  of  moderate 
i:r  large  size. 

The  Dormice  are  active  little  creatures,  closely  resembling  the  true  Squirrels  in 
. aeir  manners  and  mode  of  life.  They  aro  found  only  in  the  temperate  parts  of  the 
>ld  World,  especially  in  Europe  and  Africa ; in  Asia  they  seem  to  be  confined  to  the 
■ eighbourhood  of  the  Caucasus. 

Only  a single  species,  the  Common  Dormouse  (Afyoxus  avellanarius),  is  found  in  ) 
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Britain.  It  is  a small  species,  less  than  three  inches  in  length  in  the  body,  with  a 
somewhat  bushy  tail  of  two  inches  and  a- half  in  length ; its  colour  is  a light  tawny  j 
above,  becoming  paler  and  yellowish  on  the  belly.  It  lives  in  woods  and  thickets, 
where  it  builds  a small  round  nest  of  leaves  amongst  the  branches  of  shrubs.  It  feeds 
on  corn,  berries,  nuts  and  acorns,  and,  like  the  Squirrel,  takes  its  food  between  its  fore 
paws  and  sits  upon  its  hind  quarters  to  eat  it.  During  the  autumn  it  becomes  very  fat 
and  lays  up  a store  of  food  against  the  winter  season,  which  it  passes  in  a state  of 
almost  total  torpidity,  only  awakening  from  its  long  slumber  when  the  weather  is 
particularly  mild,  taking  a little  food  from  its  hoard,  and  then  relapsing  into  its  former 
state  of  insensibility.  When  the  warm  weather  of  spring  rouses  it  permanently  from 
its  lethargy,  it  haslost  the  greater  part  of  its  autumnal  fat.  This  phenomenon  of 
torpidity  appears  to  be  evinced  by  the  Dormouse  in  a more  striking  degree  than  by  any 
other  British  animal ; hence  the  name  of  Bleeper  is  frequently  applied  to  it,  and  most 
of  the  European  languages  have  a similar  denomination  for  these  animals  ; even  I)or- 
mouse  evidently  refers  to  its  habits  of  sleeping.  The  habits  of  the  other  species,  which 
are  not  numerous,  appear  to  be  very  similar  to  those  of  our  Common  Dormouse. 

From  the  Dormice  we  pass  by  an  easy  transition  to  the  Scinridee,  or  Squirrels,  of 
which  one  beautiful  species  is  an  inhabitant  of  Britain.  The  principal  characters  by 
which  these  are  separated  from  the  preceding  family  have  been  already  stated;  they 
consist  in  the  presence  of  a fifth  small  molar  in  the  upper  jaw  and  the  simple  structure 
of  all  the  molars  ; in  the  existence  of  a postorbital  process  on  the  frontal  bone,  and  of  a 
distinct  ccecum.  The  tail  is  densely  clothed  with  long  hair,  and  presents  a remarkably 
elegant  bushy  appearance,  especially  when  the  animals  carry  it  over  their  back,  which 
is  the  case  in  many  species.  The  Squirrels  are  distributed  in  all  parts  of  the  globe 
except  Australia,  but  their  principal  residence  is  in  North  America.  Their  food  is 
entirely  of  a vegetable  nature. 

The  great  majority  of  the  species  of  this  family,  like  our  common  English  species 
(Scitirus  vulgaris),  are  light,  active,  elegant  creatures,  living  entirely  on  the  branches 
of  trees,  where  they  seek  their  food,  consisting  of  nuts  and  other  fruits,  and  the  bark 
and  leaves  of  trees.  In  eating  nuts,  they  gnaw  with  the  front  teeth  through  the  hard 
shell,  and  then  carefully  remove  every  particle  of  the  skin  from  the  kernel  before 
eating  it.  The  English  species,  which  is  too  well  known  to  need  description,  makes  a 
beautiful  nest  of  moss,  leaves,  and  fibres,  most  ingeniously  interlaced ; this  is  placed 
either  in  the  hole  of  a tree  or  on  the  fork  of  two  branches  ; but  even  in  the  latter  case, 
it  is  generally  admirably  concealed. 

The  Squirrels  live  in  pairs,  and  generally  reside  upon  the  same  tree  for  a long 
period.  The  female  produces  her  young  in  June,  and  these  are  attended  upon  most 
assiduously  by  both  parents,  and  remain  with  them  until  the  following  spring,  when 
they  depart  to  seek  a partner,  and  settle  in  the  world.  Like  the  Dormouse,  the  Squirrel 
lays  up  considerable  stores  of  food  in  the  autumn,  and  passes  the  winter  in  a state  of 
almost  uninterrupted  torpidity,  except  when  a fine  day  rouses  it  from  its  slumbers. 

At  this  season,  in  the  most  northern  parts  of  Europe,  the  Squirrels  acquire  a gray  fur, 
and  they  are  often  killed  early  in  the  spring  for  the  sake  of  this  winter  coat. 

The  long  bushy  tail  of  the  Squirrel  serves  to  keep  him  warm  and  comfortable  during 
his  winter  sleep ; but  this  is  not  its  only  office,  for  in  springing  from  branch  to 
branch  the  hairs  of  the  tail  spread  out,  and  evidently  assist  in  supporting  the  animal 
in  his  progress  through  the  air.  lie  also  increases  his  surface  by  stretching  out  his  legs 
on  each  side  of  him  ; but,  in  the  Flying  Squirels  ( Pleromys ) of  Southern  Asia  and  its 


THE  SQUIRRELS — THE  MARMOTS. 


739 


Fig.  358. — Flying  Squirrel  ( Pteromys ). 


islands  there  is  a further  provision  for  this  purpose,  in  the  shape  of  a broad  fold  of 
skin  running  along  each  side  of  the  animal  from  the  fore  to  the  hind  legs,  by  the 
extension  of  which  it  is  stretched  in  such  a manner  as  to  form  a regular  parachute. 
By  this  arrangement  these  ani- 
mals are  enabled  to  take  pro- 
digious leaps,  but  they  always 
descend,  and  the  name  of 
flight  is  of  course  equally  in- 
applicable to  this  mode  of  pro- 
gression, as  to  that  of  the  so- 
called  flying  Phalangers  and 
Lemurs. 

Our  Squirrel,  like  the  other 
members  of  his  order,  un- 
doubtedly commits  consider- 
able depredations  upon  culti- 
vated grounds  in  his  anxiety 

to  provide  a sufficiency  of  food  to  carry  him  through  the  winter;  but  these  can  rarely 
become  serious  It  is  otherwise,  however,  in  the  United  States  of  America,  where 
Squirrels  abound  to  an  extraordinary  extent,  and  often  cause  great  loss  to  the  farmer 
by  their  incursions  upon  his  corn  fields.  In  that  country  thev  are  accordingly  destroyed 
without  remorse  by  the  agriculturists  ; and  so  serious  were'  the  ravages  committed  by 
one  species  (Sctw'us  migrator ius)  in  the  state  of  Pennsylvania,  in  the  early  part  of  the 
last  century,  that  a law  was  passed,  giving  a reward  of  threepence  for  every  Squirrel 
destroyed  at  this  rate  in  1749,  no  less  than  £8000  were  paid,  representing  640,000 

cS  Ps:r  Some  of  ,he  East  « ■*>  ***£  i* 

The  Earth  Squirrels  {Tamias),  distinguished  from  the  preceding  forms  by  the  pos- 
session of  cheek  pouches,  differ  from  them  also  remarkably  in  their  habits.  'They  die 

burrows  in  the  ground,  where  they  lay  up  a store  of  provisions,  and  never  ascend  thf 

rtees  except  when  compelled  by  want.  These  animals  are  found  only  in  Siberia  and 

North  America.  They  are  evidently  intermediate  between  the  true  Squirrels  and  the 

Spermophiles  and  Marmots,  which  constitute  the  rest  of  the  family,  and  which  are 

strictly  ten-estnal  in  their  habits.  The  Spermophiles  (Spermophilus)  are  distinguished 

from  tbe  Marmots  (Arctomys)  by  the  possession  of  cheek  pouches;  in  other  respects 

they  are  very  similar,  and  exhibit  a great  contrast  to  the  elegant  Squirrels  in  their 

heavy  forms  and  short  tails.  Both  genera  are  equally  distributed  over  a laro-e  extent 

of  country  stretching  from  the  centre  of  Europe  through  Siberia  to  North  America 

They  are  found  in  all  parts  of  the  last-named  continent  as  far  south  as  Mexico  Thev 

generally  live  in  societies  in  mountainous  districts,  frequently  at  a great  elevation-  here 

they  excavate  extensive  galleries,  in  which  they  reside  and  pass  their  long  winter  sleep 

Before  passing  to  their  torpid  state,  they  are  said  to  close  the  mouths  of  their  burrows 

with  a bundle  of  dry  grass,  which  they  drag  in  after  them,  so  as  to  exclude  the  cold  air 

The  commonest  European  species  is  the  Marmot  (Arctomys  marmota),  which  occurs 

abundantly  on  the  highest  of  the  Alps.  Another  species,  the  Bobac  A boial)  2 

. inhabitant  of  Poland,  GaUicia,  and  Eussia.  The  latter  countries  also  no™*™  ■’  • 

of  Spennophile  (S.  eitillus).  eountnes  also  possess  a species 

JW  the  most  remarkable  species  is  the  Prairie  Dog  (A.  ludovicianus),  an  inhabitant 
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of  the  prairies  in  the  neighbourhood  of  the  Missouri.  These  animals  live  together  in 
considerable  societies,  burrowing  deeply  into  the  earth,  and  throwing  up  the  dirt  from 
their  burrows  into  a conical  mound,  at  the  apex  of  which  is  the  entrance.  These 
mounds  are  usually  about  eighteen  inches  in  height,  and  amongst  them  the  inhabitants 
of  the  burrows  are  to  be  seen  moving  about  with  an  air  of  business,  which  has  caused 
the  name  of  villages  to  be  given  to  their  settlements.  As  has  already  been  stated,  these 
burrows  are  often  taken  possession  of  by  a species  of  Owl  ( Athene  cunicularia ),  and 
these  dissimilar  creatures  are  constantly  seen  intermixed  in  the  villages.  The  note  of 
these  Marmots  has  been  compared  to  the  bark  of  a small  dog ; hence  the  name  of 
Prairie  Dog  commonly  given  to  them. 


Order  IX. — Pinnipedia. 


ml 


General  Characters. — The  order  of  the  Pinnipedia,  including  only  the  Seals 
and  the  Walrus,  is  at  once  distinguished  from  all  other  Mammalia  by  the  peculiar 
structure  and  arrangement  of  the  extremities.  The  toes  of  all  the  feet  are  united 
almost  to  their  extremities  by  the  common  integument,  by  which  they  are  converted 
into  broad  fin-like  organs,  the  bones  of  the  arm  and  leg  being  usually  short,  and  con- 
cealed, to  a great  extent,  beneath  the  skin  of  the  body.  The  tips  of  the  toes  are 
armed  with  strong  claws,  and  these  are  frequently  almost  the  only  indication  of  their 
existence,  although  the  bones  are  the  same  as  those  of  the  most  perfectly-organized 
Mammalia.  The  position  of  the  hind  feet  is  very  remarkable ; they  are  placed  quite 
at  the  hinder  extremity  of  the  body,  and  thrown  backwards  into  a nearly  horizontal 
position  on  each  side  of  the  very  short  tail,  so  as  to  resemble  the  horizontal  tail  of  the 
Whale,  and,  like  this,  they  constitute  the  principal  agents  in  the  locomotion  of  the 
animals  in  their  natural  element  the  water,  where  they  swim  and  dive  with  the 
greatest  facility.  When  swimming,  the  fore-paws  are  applied  close  to  the  side  of  the 
body,  and  are  only  used  in  turning  about. 

The  general  form  of  the  body  is  particularly  adapted  for  a residence  in  the  water, 
being  nearly  cylindrical,  and  tapering  gradually  from  before  backwards ; the  neck  is 
short,  and  the  head  small  and  rounded.  Like  the  Cetacea,  which  they  resemble  in 
their  general  form,  the  Seals  have  the  surface  of  the  body  covered  with  a stratum  of 
blubber,  which  serves  the  same  purposes  as  in  those  Mammalia.  The  skin,  however, 

is  covered  with  hair  of  two  kinds, — 
a soft  woolly  down,  close  to  the  skin, 
and  a coat  of  long  smooth  hairs, 
which  lie  close  to  the  body,  and  form 
a shining  coat,  offering  no  resistance 
to  their  passage  through  the  water. 

The  skull  and  jaws  are  compact 
and  powerful,  and  the  former  exhibits 
strong  ridges  for  the  attachment  of 
the  muscles  of  the  jaws.  The  orbits 
are  usually  continuous  with  the  tem- 
poral fossae.  The  teeth  are  always 
of  three  sorts,  but  they  vary  con- 
siderably in  number.  The  incisors 
are  usually  small,  but  the  canines  are  large  and  powerful,  curved  and  sharp  at  the 
point,  indicating  the  carnivorous  nature  of  the  animals.  A further  evidence  of  this 


Fig.  359.— Teeth  of  the  Seal  (S  tenor  hytichui). 
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is  furnished  by  the  form  of  the  molar  teeth,  which  are  remarkable  for  being  usually 
tarnished  with  only  a single  root ; their  crowns  are  strongly  compressed  laterally,  with 
sharp  cutting  edges,  which  are  usually  more  or  less  notched,  and  sometimes  (Fig.  359) 
deeply  cleft,  so  as  to  form  three  or  more  distinct  points. 

The  mouth  is  furnished  with  thick  fleshy  lips,  from  which  spring  numerous  long 
bristles.  The  tongue  is  smooth.  The  nostrils  are  placed  at  the  front  of  the  snout,  and 
are  capable  of  being  completely  closed  when  the  animal  is  under  water.  The  external 
ears  are  usually  represented  by  a small  valve,  which  closes  the  aperture  under  the 
same  circumstances.  The  eye  is  large,  full,  and  expressive  of  great  intelligence  a 
quality  which  is  exhibited  by  these  animals  in  a very  high  degree  ; and  the  brain  as 
might  be  expected  from  this  circumstance,  is  of  large  size,  and  of  a very  high  type  of 
organization.  The  mammae  are  usually  only  two  in  number,  and  placed  far  back ; the 
female  produces  a single  young  one,  and  attends  to  it  with  great  assiduity.  Their 
voice  is  usually  a kind  of  bark,  whence  the  name  of  Sea  Dogs  applied  to  them  in 
some  countries. 

The  habits  of  all  the  animals  of  this  order  are  very  similar.  They  live  in  the  sea 
but  always  in  the  neighbourhood  of  the  coasts,  where  they  wage  an  incessant  war 
upon  the  fishes,  which  constitute  the  principal  food  of  all  with  the  exception  of  the 
alrus  They  are  not,  however,  like  the  Cetacea,  entirely  confined  to  the  water,  but 
can  easily  climb  upon  the  low  rocks,  where  they  are  exceedingly  fond  of  lying  in 
herds  basking  m the  sun.  When  thus  engaged  they  are  exceedingly  watchful  and 
plunge  into  the  water  the  moment  any  danger  approaches  them.  On  shore,  as  might 
be  expected  from  the  structure  of  their  feet,  their  movements  are  anythin*  but 
elegant ; they  are  performed  by  the  action  of  the  strong  muscles  of  the  back°  the 
creatures  hold  by  their  fore  paws,  whilst  they  curve  the  back  strongly,  and  thus  draw 
forward  the  hind  feet ; the  latter  then  form  the  point  of  support,  and  the  head  and 
fore  paws  are  pushed  on  by  the  straightening  of  the  body.  This  mode  of  progression 
is  evidently  very  laborious,  and  the  Seals  never  travel  to  any  distance  on  land, 
nf  DlV^Slons— The  Seals  are  not  very  numerous,  and  they  only  form  two  families, 
(T  “t  7°  f™84**6  trUe  0r  ^al  Seals  P*ocU*),  whilst  the  second 

f n ^ T i 68  0nlTtheWa^.  a most  aberrant  form,  which  evidently  leads 

from  the  true  Seals  towards  the  herbivorous  Cetacea. 

The  Phocida,  or  Seals,  exhibit  the  typical  characters  above  described  in  the  greatest 

‘teeth the  f0lWg  fami]y  by  the  p~  of 
incisor  teeth  in  both  jaws,  and  by  the  moderate  size  of  the  canines.  The  molars  are 

sharp-edged,  and  either  simple  or  notched  ; in  the  latter  case  they  are  usually  furnished 
with  two  roots  An  external  ear  is  present  only  in  one  genus  {Otar id),  the  species  of 
which  inhabit  the  Southern  Ocean.  ' P 

™ Seai8  ^ ?r  the  m°8t  Part  COnfined  t0  the  8eas  °nhc  extreme  northern  and 
southern  parts  of  the  world,  abounding  especially  around  those  coasts  which  approach 

ZrL  o/tV  ttW°  POlC8‘  °f  the  n°rthern  8Pecie8’  four  ^e  occurred  on  our 
7 0Pthese- however,  only  one,  the  Common  Seal  {Phoca  vitulina),  appears  to  be 

“ a11  TT1*  -tier  confined  to  particular  localitio,  or  fop  Scoted 

by  oocM.o„al  individuals  which  may  have  ..rayed  from  .ho  cold  n„rthcTreg”ns 
7 he  Common  Seal  „ abundant  on  the  coa.t.  of  Scotland  and  the  Scottish  island^  but 

u^i^,  7 !! ie rmm0D-  11  n,CMUres  f">"  *»  <ivc 

" ' “ y«ll»“''<b-yray  colour,  with  brown  and  blacki.h  .pots  on  the  head  ami 

PP  eurface.  It  occur.  ,n  vast  profusion  in  the  northern  .cns,  both  on  the  European 
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and  American  coasts ; and  as  both  its  skin  and  the  oil  prepared  from  its  fat  are  ex- 
ceedingly useful,  its  capture  is  a matter  of  no  small  commercial  importance,  and 
immense  numbers  are  killed  annually  in  the  northern  seas.  The  oil  is  excellent  for 
burning  in  lamps,  and  the  skin  is  either  tanned,  or  deprived  of  the  long  outer  hair,  and 
used  as  fur.  To  the  Greenlanders  and  other  northern  people  the  Seal  is  still  more  valua- 
ble • its  flesh  furnishes  them  with  the  greater  part  of  their  food ; its  skin  constitutes  their 
principal  clothing,  and  serves  to  cover  their  boats  and  huts  ; its  tendons  are  the  threads 
with  which  the  skins  are  sewn  together,  and  the  thin  skin  of  the  intestines  is  used 
instead  of  glass  in  windows.  In  captivity  the  Seal  is  very  docile,  and  exhibits  consider- 
able attachment  to  man  and  a great  share  of  intelligence.  It  may  be  taught  many  tricks, 

and  will  perform  them  in 
obedience  to  the  word  of 
command. 

The  Harp  Seal  ( Phoca 
Grcenlandica , Fig.  360)  is  an- 
other species  which  has  occa- 
sionally been  seen  on  the 
British  coasts.  It  is  a larger 
species  than  the  Common 
Seal,  usually  measuring  about 
six  feet  in  length.  It  is  of  a 
gray  or  grayish-white  colour, 
with  the  face  and  a broad 
lunate  mark  on  the  back  and 
sides  black.  When  quite 
young,  however,  it  is  snow- 
white,  and  in  this  state  its  fur 
is  highly  prized.  The  Harp 
Seal  is  especially  abundant  on  the  coasts  of  Greenland,  where  it  almost  always 
frequents  the  floating  ice,  and  rarely  ventures  upon  the  shore  or  on  the  shore  ice.  It 
is,  perhaps,  the  most  important  species  to  the  Esquimaux  of  Greenland. 

One  of  the  largest  species  is  the  Great  Seal  {Phoca  barbata),  which  measures  eight 
or  ten  feet  in  length.  Like  the  preceding,  it  is  found  principally  amongst  icebergs  in 
the  open  sea,  and  its  skin  is  highly  esteemed.  It  has  been  found  on  our  northern 
coasts. 

Another  large  species  is  the  Gray  Seal  {Halicluerns  gryphus ),  which  measures 
eight  or  nine  feet  in  length.  It  is  abundant  on  the  coasts  of  Iceland,  and  all  round 
the  Scandinavian  peninsula ; and  from  Mr.  Ball’s  statements  it  would  appear  to  be  a 
constant  resident  on  the  Irish  coasts.  The  old  males  are  exceedingly  quarrelsome,  and 
bite  each  other  severely  in  their  contests.  A peculiar  species  of  Seal  (P.  Gaspiea)  is 
found  in  the  Caspian  Sea,  and  probably  also  in  the  two  great  lakes,  Aral  and  Baikal, 
in  Siberia.  It  is  about  the  size  of  the  Commo'n  Seal,  and  affords  an  excellent  oil,  for 
the  sake  of  which  upwards  of  twenty  thousand  are  killed  annually  in  the  Caspian 
alone. 

In  the  genus  Stenorynchus  the  molar  teeth  have  the  crowns  notched,  so  that 
they  exhibit  from  three  to  five  more  or  less  distinet  points  ; they  are  usually 
furnished  with  two  roots.  These  animals  are  peculiar  to  the  Southern  Ocean, 
with  but  one  exception,  the  Monk  Seal  {Stenorynchus  monaehus ),  which  inhabits  the 


Fig.  360. — The  Harp  Seal  ( Phoca  Grcenlandica). 
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Mediterranean.  This  is  a very  large  species,  measuring  from  ten  to  twelve  feet  in 
length. 

In  the  genus  Cystophora,  the  nose  of  the  male  is  furnished  with  a singular  appendage, 
which  is  capable  of  being  inflated  at  the  will  of  the  animal.  It  includes  only  two 
species,  one  of  which  is  a native  of  the  Arctic  and  the  other  of  the  Antarctic  Seas.  In 
the  latter,  the  Sea  Elephant,  or  Bottle-nosed  Seal  ( C . proboscidea ),  the  nose  is  capable 
of  being  protruded  into  the  form  of  a proboscis  of  nearly  a foot  long,  which  gives  the 
, creature  a most  singular  appearance.  It  is  an  enormous  animal,  often  measuring 
twenty-five  feet  in  length,  and,  according  to  Peron,  sometimes  no  less  than  thirty.  It 
is,  however,  of  a peaceful  disposition,  so  that  men  may  go  about  amongst  its  herds  with 
I perfect  safety.  It  is  found  about  the  shores  of  desert  islands  in  the  great  Southern 
Ocean,  and  also  on  both  coasts  of  Patagonia  ; and  as  it  furnishes  an  excellent  oil,  it 
* was  at  one  time  the  object  of  a most  active  pursuit,  as  many  as  forty  thousand  of  these 
" animals  being  killed  annually  on  the  South  American  coasts  in  the  early  part  of  the 
present  century.  The  natural  consequence  of  this  reckless  destruction  ha3  been  the 
i,  almost  complete  extinction  of  the  Sea  Elephant  in  many  places  where  it  formerly 
r,  abounded.  In  the  northern  species,  the  Hooded  Seal  (C.  cristata ),  the  nasal  appendage 
i>  forms  a sort  of  hood,  which  reaches  to  the  back  of  the  head. 

The  Eared  Seals  ( Otaria ) are  found  principally  in  the  southern  Seas,  although  some 
t]  of  the  species  extend  to  the  northern  parts  of  the  Pacific  Ocean.  To  this  group 
j’  belongs  the  Sea  Lion  ( 0 . jubata ) and  the  Sea  Bear  ( 0 . ursina ).  The  latter  is  called 
the  Fur  Seal,  as  its  skin  furnishes  that  soft  yellowish  fur  which  was  formerly  so  much 
: in  use  for  making  caps  and  waistcoats.  It  was  at  one  time  excessively  abundant 
! about  the  Falkland  Islands,  and  many  other  islands  of  the  great  Southern  Ocean,  but 
li  the  numbers  killed  by  the  hunters,  and  the  indiscriminate  mode  in  which  the  chase 
was  carried  on,  soon  nearly  extirpated  the  animal.  The  larger  males  are  about  seven 
;‘feet  long ; the  females  much  smaller  ; its  general  colour  is  grayish. 

The  'Walrus  ( Trichecus  Rosntarus)  which  alone  forms  the  family  Trichecidce , differs 
; in  several  important  characters  from  the  true  Seals.  It  appears,  in  fact,  as  stated  by 
' Von  Baer,  to  be  a transition  from  the  Cetacea,  with  some  of  the  peculiarities  of  the 
I Pachydermata.  The  skull  is  large  and  heavy,  and  the  facial  portion  much  more  clon- 
k-gated than  in  the  true  Seals  ; the  nose  especially  is  broad  and  obtuse.  There  are  six 
! incisor  teeth  in  both  jaws  in  very  young  animals,  but  during  growth  the  whole  of 
t fiese  fall  out,  with  the  exception  of  two  in  the  upper  jaw.  The  upper  canines  are 
kenormously  long,  forming  a pair  of  large  pointed  tusks  which  pass  downwards 
; between  the  small  canines  of  the  lower  jaw,  and  project  a considerable  distance  below 
fie  chin.  The  molars  are  very  variable  in  number,  as  they  fall  out  in  proportion  as 
t fie  animal  increases  in  age,  so  that  when  mature,  it  possesses  fewer  of  these  teeth 
t -fian  in  its  earlier  years.  They  are  of  a conical  form,  but  worn  away  in  an  oblique 
(direction  at  the  apex.  The  body  of  this  animal  is  exceedingly  bulky,  but  it  resembles 
I fie  Seals  in  its  general  form  and  in  the  position  of  the  legs.  It  is  said  sometimes  to 
uttain  a length  of  twenty  feet,  and  a weight  of  at  least  as  many  hundred  weights. 

I Che  skin  is  covered  with  a short  brown  hair. 

The  Walrus,  Morse,  or  Sea-Horse,  as  it  is  often  called,  is  an  inhabitant  of  the  Arctic 
xrrtions  of  both  Hemispheres,  and  its  distribution  presents  6otne  remarkable  pecu- 
j iarities.  Thus  it  is  found  in  two  districts  separated  from  each  by  many  degrees  of 
|:  ongitude,  and  is  so  entirely  confined  to  these  that  there  are  no  instances  of  its  being 
( rnet  with  in  the  intervening  space.  One  of  these  regions  includes  the  Sea  of 
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Kamtschatka,  and  a space  of  ten  or  fifteen  degrees  on  each  side  of  it,  on  the  north 
coast  of  both  Asia  and  America  ; the  other  is  more  extensive,  reaching  from  the  mouth  ! 
of  the  Yenisei,  on  the  north  coast  of  Siberia,  westward  as  far  as  Baffin’s  Bay  and  j 
Prince  Regent’s  Inlet.  Their  northern  limit  is  about  80°  N.  lat.,  and  they  occurred  * 
formerly  on  the  east  coast  of  North  America,  in  the  Gulf  of  St.  Lawrence,  in  latitude 
47°  N.  Stray  specimens  occasionally  visit  Iceland,  and  still  more  rarely  the  Scottish 
coasts.  It  is  most  abundant  in  the  first  mentioned  district,  hut  also  occurs  in  pro-  ; 
fusion  on  the  shores  of  Spitzbergen  and  Nova  Zembla,  where,  as  in  many  other  places,  j 
it  is  hunted  for  the  sake  of  its  oil  and  tusks.  The  latter  are  often  two  feet  in  length  ; 
and  furnish  a beautifully  white,  hard  ivory.  The  Morses  are  killed  when  reposing  ; 
on  the  shore,  which  they  often  do  in  large  herds  ; the  hunters  get  between  them  and 
the  sea  and  thus  cut  off  their  retreat.  The  tusks  are  employed  by  the  "Walrus  not 
only  in  defending  himself  from  his  enemies,  but  also  principally  to  assist  him  in  i 
climbing  on  the  ice.  The  food  of  this  animal  appears  to  consist  chiefly,  if  not  1 
entirely  of  sea- weeds,  which  affords  a further  evidence  of  its  relation  to  the  herbivorous 
Cetacea.  Its  flesh  is  eaten,  but  the  accounts  of  voyagers  differ  materially  with  ' 
regard  to  its  qualities,  some  describing  it  as  good,  others  as  just  the  contrary,  and  j 
according  to  Mr.  Fisher,  the  astronomer  in  two  of  the  northern  voyages,  it  smelt  so  [ 
abominably  that  the  dogs  on  board  would  not  touch  it. 

Order  X. — Carnivora. 

General  Characters. — In  the  preceding  order  we  had  examples  of  animals 
adapted  for  a predaceous  resistance  exclusively  in  the  water,  those  constituting  the 
present  order  are  almost  as  exclusively  terrestrial  or  arboreal  in  their  habits,  and  j 
although  some,  such  as  the  Otters,  prey  upon  fishes,  their  feet  are  still  adapted  for  I 
walking,  and  they  are  not  reduced  to  the  same  ungainly  mode  of  progression  as  the 
Seals.  The  Carnivora,  therefore,  are  true  quadrupeds. 

The  teeth  are  somewhat  variable  in  form,  but  generally,  as  in  the  Pinnipedia,  the 
molars  show  by  their  compressed  form,  and  sharp  cutting  edges  that  they  are  intended 
for  the  division  of  flesh.  All  three  kinds  of  teeth  are  always  present.  The  incisors 
are  small,  six  in  number,  and  placed  in  a transverse  row  across  the  front  of  the  mouth ; 
the  canines  are  always  of  a large  size,  conical,  curved,  and  acute,  especially  in  the 
most  decidedly  carnivorous  species,  where  they  are  so  long  that  there  is  usually  a gap 
between  the  incisors  and  canines  in  the  upper  jaw,  for  the  reception  of  the  lower 
canine.  Behind  the  canines  each  jaw  bears  several  false  molars,  the  foremost  of  which 
| are  usually  conical  and  inserted  by  a simple  root.  The  hinder  ones  gradually  approach 
the  form  of  the  true  molar,  which  is  more  or  less  compressed,  sharp,  and  notched  at  the 
i edge ; this  is  commonly  known  as  the  flesh  tooth.  Behind  it  there  are  often  one  or  two 
small  tubercular  molars.  In  the  Cats  and  the  most  bloodthirsty  species  in  general,  the 
false  molars  are  compressed  and  sharp,  and  the  total  number  of  molars  is  often  reduced  to 
three,  which  are  all  inserted  by  two  or  more  roots,  much  compressed,  and  furnished  with 
very  sharp  jagged  edges,  fitting  against  one  another  like  the  blades  of  a pair  of  scissors, 
an  arrangement  admirably  adapted  for  cutting  through  the  juicy  fibres  of  the  flesh  of 
their  victims.  In  proportion  as  the  animals  are  intended  for  a mixed  diet,  the  molar 
teeth  become  broader,  and  more  tuberculate  in  their  appearance  ; this  may  be  seen  even 
in  the  common  Dog.  To  give  effect  to  these  sharp,  cutting  teeth,  the  lower  jaw  in  the 
typical  Carnivora  is  articulated  to  the  skull  by  a regular  hinge  joint  (as  already 
described,  p.  649),  and  the  transverse  position  of  the  condyle  is  distinctly  perceptible 
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even  in  the  less  rapacious  species,  although  to  a certain  extent  modified.  The 
ascending  ramus  of  the  lower  jaw,  which  gives  attachment  to  the  muscles  by  which 
the  jaws  are  closed,  is  always  very  large,  especially  in  the  typical  species. 

The  skull  and  face  are  short  and  compact ; the  former  is  usually  marked  with  very 
! strong  ridges,  for  the  attachment  of  the  muscles  of  the  lower  jaw,  and  the  zygomatic 
arches  are  very  wide  to  allow  of  their  passage.  The  orbits  are  incomplete.  The  brain 
and  organs  of  sense  are  always  well  developed ; the  nose  especially,  in  many  species, 
exhibits  a greater  degree  of  perfection,  than  in  any  other  animal.  The  eyes  are  usually 
large  and  full,  and  the  pupils  possess  a great  power  of  contraction  and  dilatation  to 
adapt  the  creatures  for  their  generally  nocturnal  mode  of  existence.  Nearly  all  the 
species  possess  a distinct  external  ear.  The  mouth  is  surrounded  with  soft  lips,  from 
[ which  long  whiskers  project  on  each  side  ; these  are  supplied  with  nerves,  and  evidently 
► constitute  delicate  tactile  organs.  The  tongue  is  always  long,  thin  and  free,  and  the 
I animals  drink  by  the  well  known  process  of  lapping.  The  mammae,  which  are  always 

i placed  on  the  belly,  are  usually  numerous,  and  many  of  the  animals  are  very  prolific. 
£ The  young  are  always  born  blind. 

The  form  of  the  body,  the  development  of  the  tail,  the  length  of  the  legs,  and  the 
h structure  of  the  feet,  vary  greatly  in  the  different  families  of  this  order.  The  toes  are 
| distinctly  divided,  and  armed  with  claws ; they  are  usually  five  in  number  on  the 
K anterior,  and  four  on  the  posterior  feet,  and  none  of  them  are  ever  opposable.  The 
i'  principal  peculiarities  in  the  construction  of  the  feet  have  reference  to  the  mode  in 
I -which  they  are  applied  to  the  ground,  and  as  this  is  in  direct  connection  with  the 
f habits  of  the  animals,  and  always  corresponds  with  other  important  characters,  the 
f:  differences  observed  in  the  structure  of  the  extremities,  are  of  great  value  in  the  dis- 

ii  crimination  of  the  families,  and  have  even  been  employed  in  the  primary  division 
' cf  the  order  into  groups.  The  most  predaceous  species  are  possessed  of  extraor- 
dinary activity  ; their  bodies  are  light  and  muscular,  their  legs  are  long,  and  their 

- short  toes  alone  are  applied  to  the  ground  ; they  walk,  as  we  should  say,  on  tip-toe, 
and  they  are  accordingly  called  Digitigrada.  Those  species  which  are  intended  for  a 

l more  or  less  vegetable  diet,  are  heavier  and  endowed  with  far  less  agility  ; their  toes 
: are  longer,  and  they  apply  the  whole  foot  including  the  metatarsus  and  tarsus  to  the 
i.ground  in  walking ; these  are  denominated  Plantigrada.  These  two  groups,  however, 

- ?hade  off  almost  insensibly  into  one  another,  and  some  naturalists  have  proposed  the 
formation  of  an  intermediate  group,  containing  those  Carnivora  in  which  a portion  of 
t he  sole  is  applied  to  the  ground,  under  the  name  of  Semi-planligrada. 

Divisions. — The  first  of  the  above  groups,  the  Bigitigrada,  includes  the  most 
f ypical  members  of  the  order.  The  first  family  is  that  of- the  Canid  a,  or  Dogs,  in  which 
-he  head  is  more  or  less  conical  and  pointed  in  front,  from  the  jaws  being  somewhat 
jroduced,  and  the  legs  are  of  equal  length,  the  anterior  furnished  with  five,  and  the 
posterior  witli  four  toes,  all  armed  with  non-retractile  claws.  The  dentition  is  compli- 
;atcd.  There  are  three  false  molars  on  each  side  in  the  upper,  and  four  in  the  lower 
aw  ; these  gradually  increase  in  size  posteriorly,  and  approach  the  true  molar  in  form, 
[[he  latter  is  very  large,  compressed,  and  cutting,  and  is  followed  in  both  jaws  by  two 
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> mall  tubercular  teeth  ; the  total  number  of  molars  is  thus,  The  tongue  is 


► oft  and  destitute  of  homy  spines. 

Of  this  family  our  Domestic  Dog,  ( Canis  fnmiliaris ),  is  an  excellent  example.  The 
'omestication  of  this  invaluable  animal  is  undoubtedly  tho  greatest  triumph  of  which 
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man  can  boast  over  the  brute  creation ; in  all  his  faculties,  both  of  body  and  mind,  he 
has  become  more  completely  subservient  to  his  master  than  any  other  animal,  and  with- 
out his  assistance  it  seems  pretty  certain  that  the  dominion  of  man  over  many  of  the 
common  domestic  animals,  would  never  have  been  so  complete  as  it  now  is.  All  the  i 
strength,  courage,  and  intelligence  which  the  Dog  possesses,  are  willingly  put  forth  in 
the  service  of  his  master ; to  use  the  words  of  Professor  Bell,  “ It  is  in  the  Dog  alone 
that  we  find  those  qualities  which  fit  him  for  that  more  intimate  association  with  his 
conqueror,  by  which  he  becomes  his  friend  and  companion,  whilst  still  his  faithful  and  j 
humble,  and  laborious  servant,”  and  as  the  same  author  adds,  “ it  is  impossible  to 
reflect  without  the  most  kindly  and  grateful  emotions,  on  the  unwearied  perseverance, 
the  unflinching  courage,  the  unchanging  faithfulness,  the  affectionate  and  discriminat- 
ing attachment,  which  characterize  his  relation  to  mankind.”  As  it  would  be  im- 
possible in  the  limited  space  to  which  we  are  necessarily  confined,  to  give  any  but  the 
most  hacknied  account  of  the  history  and  habits  of  the  different  races  of  this  noble 
animal,  we  shall  merely  refer  to  the  fact,  that  although  wild  races  of  Dogs  have  beenfound 
in  different  parts  of  the  world,  it  is  supposed  that  these  are  merely  the  progeny  of  stray 
tame  individuals,  and  the  original  stock  of  the  Dog  is  still  unknown.  These  wild  Dogs 
however,  as  well  as  several  of  the  breeds  found  half-reclaimed  amongst  some  savage  ] 
nations,  exhibit  a very  marked  resemblance  to  the  Wolf  ( Canis  lupus),  and  many 
naturalists  are  of  opinion  that  all  our  varieties  of  Dogs  owe  their  origin  to  that  savage 
animal. 

The  osteological  structure  of  the  Wolf  and  the  Dog  are  identical,  and  what 
is  a still  more  important  point  their  period  of  gestation  is  exactly  the  same  (sixty  three 
days),  so  that  improbable  as  it  may  at  first  sight  appear,  there  is  no  such  great  difficulty  | 
in  the  way  of  the  supposition  of  their  specific  identity.  The  general  opinion  of  the 
complete  intractability  of  the  Wolf  is  certainly  without  foundation ; this  animal  ex- 
hibits a good  deal  of  the  sagacity  of  the  Dog,  and  there  is  at  all  events,  one  instance 
on  record  of  his  showing  as  great  a regard  for  his  master  as  the  most  faithful  and 
affectionate  of  the  domestic  varieties  of  the  Dog. 

The  Common  Wolf  was  formerly  an  inhabitant  of  this  country,  but  has  now  been 
extinct  for  many  years.  It  still  occurs,  however,  in  all  the  unfrequented  parts  of  the 
Continent  of  Europe,  and  the  north  of  Asia,  residing  principally  in  the  mountain 
forests,  whence  it  frequently  descends  upon  the  inhabited  districts  and  commits  great 
ravages  amongst  domesticated  animals  of  all  kinds.  It  is  about  the  size  of  a large  dog, 
but  leaner  and  more  gaunt  in  its  appearance;  its  eyes  have  a peculiar  obliquity,  which 
give  it  anything  but  an  agreeable  expression  of  countenance.  As  in  the  domestic 
Dog,  the  pupils  of  its  eyes  are  round,  and  it  always  hunts  its  prey  in  packs,  at  least 
when  the  object  of  pursuit  is  of  large  size.  Several  distinct  species  of  Wolves  are 
found  in  different  parts  of  the  world,  but  they  all  resemble  the  Common  Wolf  in 
their  habits.  One  of  the  finest  species  is  the  North  American  Black  Wolf  ( Cams 
nubilus). 

The  Jackal  ( Canis  aureus ) is  another  well-known  species  of  this  family,  which, 
like  the  Wolf,  hunts  its  prey  in  packs.  It  is  a nocturnal  animal,  lying  concealed  in 
holes  during  the  day,  and  uttering  the  most  horrible  yells  during  its  nocturnal  peregri- 
nations. It  feeds  freely  on  carrion  of  all  kinds,  and  is  thus,  like  the  Vultures,  of  no 
little  service  to  the  inhabitants  of  the  warm  countries,  where  it  dwells,  in  the  removal 
of  nuisances.  The  common  Jackal  occurs  in  all  parts  of  the  South  of  Asia  and  North 
Africa ; the  Cape  of  Good  Hope  is  inhabited  by  another  species,  the  Black-backed 
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Jackal  (C.  mesomelas).  The  Jackal  is  often  seen  in  attendance  upon  the  Lion,  and  it 
i has  always  been  a common  belief  that  he  ran  down  the  prey  for  the  so-called  King  of 
Beasts,  and  received  a small  share  of  it  for  himself.  The  truth  is,  however,  that  the 
, Jackal  only  follows  the  Lion  in  order  to  make  a meal  upon  his  leavings. 

The  Fox  ( Vulpes  vulgaris),  the  only  wild  British  species  of  this  family,  is  too  well 
unown  to  need  description.  It  is  the  type  of  a second  section  of  the  family,  in  which 
• ;he  pupils  are  elliptical  when  contracted.  It  is  solitary  and  nocturnal  in  its  habits, 
and  lies  concealed  during  the  day  in  its  burrow,  which  it  either  excavates  for  itself  or 
rtakes  by  force  from  some  other  burrowing  animal,  such  as  the  Badger  or  Babbit. 
; babbits,  Hares,  and  Partridges  constitute  its  favourite  food,  and  it  also  frequently 
nakes  a nocturnal  incursion  into  the  farm-yard,  where  it  commits  sad  havoc  amongst 
he  poultry.  When  poultry  and  game  are  not  to  be  had,  the  Fox  will  content  himself 
Tvith  small  animals  of  any  kind,  not  even  disdaining  wrorms  and  insects ; when  he 
•esides  near  the  coast,  he  will  resort  to  the  beach  to  feed  on  Mollusca  and  Crustacea, 
and  some  of  the  old  naturalists  give  a ludicrous  account  of  the  Fox  putting  his  tail  into 
t ;he  water  to  catch  Crabs.  In  its  character  the  Fox  is  excessively  cunning,  and  in  fact 
las  been  proverbial  for  this  quality  from  a very  early  period.  Its  appearance  corres- 
[ K>nds  exactly  with  its  character,  and  the  common  proverb  which  adopts  the  Fox  as 
1 he  emblem  of  slyness  and  cunning  is  certainly  far  happier  than  that  in  which  the  Lion 
t igures  as  the  symbol  of  courage  and  magnanimity.  Fox-hunting  is  to  be  regarded  as 
he  national  sport  of  this  country,  and  in  a hunting  district  it  -would  be  regarded  as  an 
ct  of  the  most  heinous  nature  to  kill  one  of  these  animals,  except  with  the  assistance 
: f a large  pack  of  dogs  and  a posse  of  huntsmen.  But  for  this  protection  the  Fox 
vould  doubtless,  like  the  Wolf,  have  been  long  since  extinct  in  England. 

The  numerous  foreign  species  of  Foxes  all  resemble  our  common  Fox  in  their 
t abits  and  appearance.  The 
'.untie  Fox  ( Vulpes  lagopus ), 
i towever,  appears  to  possess 
i -ess  cunning  than  most  of 
ihe  other  species,  for,  accord- 
rag  to  Sir  John  Bichardson, 
they  will  stand  by  whilst 
ihe  trap  is  being  prepared 
ir  them,  and  walk  straight 
cuto  it  as  soon  as  the  hunter 
It  as  left  it.  This  animal  is 
•eculiar  to  the  Arctic  por- 
ions  of  North  America, 
rrhere  it  is  exceedingly 
bundant.  During  the  sum- 
ner  it  is  of  a blackish  - 
'rown  colour,  but  on  the 

a pproach  of  winter  the  coat  becomes  white,  and  excessively  long  and  thick,  forming  a 
lost  admirable  protection  against  the  extreme  cold  which  prevails  in  those  high 
i orthern  latitudes.  In  this  dress  the  Arctic  Fox  is  an  exceedingly  beautiful  little 
> nimal.  It  is  destitute  of  the  disagreeable  smell  usually  evolved  by  the  Foxes  and  its 
■ esh,  when  young,  is  said  to  be  very  good. 

Africa  possesses  several  species  allied  to  the  Foxes,  in  which  the  ears  attain  & great 


Fig.  861. — The  Arctic  Fox  (Vulpes  lagopus). 
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size.  One  of  these  is  the  Fenncc  ( Meyalotis  zerda ) of  Egypt  and  Nubia,  and  another 
the  Otocyon  Lalandii  of  the  Cape  of  Good  Hope.  The  Cape  is  also  inhabited  by  a very 
singular  species  of  Dog,  which  evidently  forms  the  passage  from  the  present  family  to 

that  of  the  Hyaenas.  This  is 
the  so-called  Cape  Hunting  I 
Dog  ( Lycaon  pictus , Fig. 
362),  which  resembles  the 
true  Dogs  in  its  dentition,  | 
but  exhibits  a tendency  to 
sink  in  the  hind  quarters,  > 
and  has  only  four  toes  on 
all  the  feet, — both  cbarac-  j 
ters  which  indicate  an  ap- 
proach to  the  Hytenidae,  with  j 
which,  in  fact,  it  has  been 
included  by  some  zoolgists. 

It  is  about  the  size  of  a good  J 
large  Dog  or  small  Wolf; 
its  ground  colour  is  a sort 
of  reddish  or  brownish  yel-  i 
low,  curiously  mottled  and  patched  with  black  and  white.  It  is  a fierce  and  active  | 
animal,  and  as  it  occurs  in  great  abundance  on  the  frontiers  of  the  Cape  settlements, 
and  always  hunts  the  larger  animals  in  packs,  it  does  immense  damage  to  the  sheep, 
and  even  cattle  of  the  colonists.  It  appears  to  have  an  epicurean  fancy  for  Ox-tails, 
as  it  will  steal  down  upon  the  cattle  when  they  are  asleep,  and  bite  off  their  tails.  It  j 
is  said  to  stand  somewhat  in  awe  of  the  hoofs  of  Horses,  hut  yet  often  inflicts  such 
injuries  upon  them  as  they  cannot  survive.  In  captivity  it  appears  to  be  one  of  the  j 
most  intractable  of  animals. 

The  second  family  is  that  of  the  Felidae , or  Cats,  the  most  typical  forms  of  the  order, 
in  which  the  predaceous  disposition,  and  the  means  of  gratifying  it,  are  developed  in  | 
the  highest  degree.  Tn  these  animals  the  head  is  short  and  almost  rounded  in  its  j 
form,  for  although  the  zygomatic  arches  and  ridges  are  greatly  developed,  the  muscles  | 

for  moving  the  jaws  are  so  exceedingly  large  as  to  fill  up  all  the  cavities,  and  produce  | 

6 

a smooth  plump  surface.  The  jaws  are  short,  and  the  dentition  is — Incisors, 


Fig.  362.— Cape  Hunting  Dog  ( Lycaon  pictus). 


Canines, 


Prse-molars, 


, Molars, 


The  canines  are  long,  sharp, 


compressed,  and  cutting  ; the  prae-molars  are  furnished  with  two  roots,  compressed,  : 
pointed,  and  serrated ; the  flesh  teeth  or  true  molars  are  very  large,  sharp-edged,  and  | 
terminated  by  two  or  three  points  ; and  behind  the  flesh  tooth  in  the  upper  jaw  there 
is  a small  tubercular  tooth,  which  is  wanting  in  the  lower  jaw.  In  addition  to  this  | 
formidable  apparatus  of  cutting  teeth,  the  tongue  in  these  animals  is  covered  with  j 
small  recurved  prickles,  with  which  the  Cats  are  enabled  to  lick  the  last  particles  oi 
flesh  from  the  bones  of  their  prey. 

In  the  form  of  their  bodies  the  Cats  are  all  light,  and  excessively  muscular,  so  that 
their  activity  is  most  astonishing.  Their  legs  are  usually  of  moderate  length,  but 
exceedingly  powerful,  and  the  toes  are  armed  with  long,  curved,  and  acute  claws, 
which  are  preserved  from  being  blunted  by  a peculiar  arrangement  of  the  phalanges. 
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For  this  purpose,  the  last  or  claw  joint  of  each  toe  is  drawn  back,  by  ligaments 
attached  to  the  penultimate  joint,  until  it  assumes  a perpendicular  position,  when  the 
claw  which  it  supports  is  completely  retracted  within  a sort  of  sheath,  and  is  entirely 
concealed  by  the  fur.  This  is  effected  by  the  elasticity  of  the  ligaments,  and  without 
my  exertion  on  the  part  of  the  animal.  But  when  a Cat  is  about  to  strike  its  prey, 
ihe  claw  joint  is  pulled  down  by  the  flexor  muscles,  and  the  formidable  talons  are  then 
^protruded,  ready  to  be  buried  in  the  flesh  of  the  victim.  The  lower  surface  of  the  foot 
■ s furnished  with  thick  ball-like  pads  of  the  epidermis,  upon  which  the  animal  walks, 
md  these  are  the  cause  of  the  peculiarly  noiseless  tread  which  is  characteristic  of  all  the 
members  of  this  family.  They  always  take  their  prey  by  springing  suddenly  upon  it 
; Tom  some  concealed  station,  and  if  they  miss  their  aim  in  the  first  attack,  rarely 
bllow  it  up.  They  are  all  accordingly  cowardly,  sneaking  animals,  and  never  willingly 
ace  their  enemy  unless  brought  to  bay  or  wounded,  trusting  always  to  their  power  of 
urprising  their  victims  by  the  aid  of  their  stealthy  and  noiseless  movements.  They 
i j-e  nocturnal  and  solitary  in  their  habits,  or  at  most  live  in  families.  They  are  distri- 
rated  in  all  parts  of  the  world,  with  the  exception  of  Australia,  but  principally  in  the 
«varmer  regions,  where  alone  the  larger  species  are  met  with. 

Unquestionably  the  most  celebrated  species  of  this  family  is  the  Lion,  which  has 
i a all  ages  been  regarded  as  the  personification  of  courage  and  magnanimity.  For  his 
eputation  he  has,  however,  been  mainly  indebted,  like  many  other  impostors,  to  his 
i oble  appearance,  which  is  greatly  owing  to  his  possession  of  a large  mane  of  long 
airs ; in  his  habits  he  is  as  genuine  a Cat  as  the  Tiger,  with  whose  bloodthirsty 
nd  cruel  disposition  the  supposed  good  qualities  of  the  Lion  have  been  so  frequently 
j ontrastcd.  Zoologists  have  described  several  species  of  Lions,  forming  the  genus  Leo ; 
ley  are  distinguished  from  the  other  Cats  by  their  tufted  tails,  and  by  the  uniform 
ilour  of  their  skin.  The  best  known  species  is  the  African  Lion  {Leo  Africanus ), 
* -hich  enjoys  a wide  distribution,  extending  all  over  the  continent  of  Africa,  and  into 
ae  southern  parts  of  Asia.  It  is  a magnificent  species,  generally  furnished  with  a 
mg  flowing  mane  in  the  male ; the  other  supposed  species  differ  principally  in  the 
ivelopment  of  this  appendage,  and  in  one,  the  Maneless  Indian  Lion  {L.  goojrattensis ), 
} le  mane  is  quite  absent.  It  must  be  confessed,  that  the  specific  distinctness  of  these 
.fferent  forms  of  Lions  is  very  doubtful.  The  Lion  lives  principally  in  dry  desert 
tracts  of  country  covered  with  brushwood,  amongst  which  he  lies  during  the  day,  and 
• •owls  about  at  night  in  pursuit  of  the  large  herbivorous  animals,  generally  watching 
i r them  at  the  places  where  they  come  to  drink.  In  stormy  nights,  the  South  African 
i ion  is  said  to  be  particularly  active,  as  the  panic  produced  amongst  his  victims  by 
le  strife  of  the  elements  renders  less  caution  necessary  in  approaching  them. 

In  the  typical  genus  Felis , the  tail  is  elongated,  but  destitute  of  a tuft,  and  the 
;;in  is  almost  always  marked  with  stripes  or  spots.  These  animals  are  mostly  in- 
ubitants  of  the  forests,  where  many  of  them  climb  trees,  not  only  in  pursuit  of  birds 
- id  other  arboreal  creatures,  but  also  for  the  purpose  of  springing  down  from  the 
r -anches  upon  animals  that  may  pass  beneath  them.  The  finest  species  of  this  group 
the  Tiger  {Felis  tigrit),  which  equals  the  Lion  in  size,  but  exceeds  him  in  activitv. 
is  appearance,  from  the  absence  of  the  mane,  is  not  so  noble  as  that  of  the  Lion  ; but 
: e bright  tawny  colour  of  his  skin,  with  its  clear  stripes  of  black,  render  him  one  of 
I e most  beautiful  of  quadrupeds.  The  Tiger  is  exclusively  an  inhabitant  of  the  south 
' Asia. 

The  Leopard  {Felts  Leopardus ) is  a smaller  species  than  the  Tiger,  but  equally 
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beautiful  in  appearance,  his  skin  being  of  the  same  bright  tawny  hue,  most  elegantly 
marked  with  circles  of  black  spots.  The  Leopard  exhibits  some  variations,  which 
have  led  to  its  separation  into  two  or  more  species  ; hut  these  appear  to  rest  upon  a 
very  slight  foundation,  and  there  is  scarcely  any  difference  to  he  found  between  speci- 
mens of  Leopards  from  the  most  distant  localities.  It  is  very  widely  distributed,  being 
found  in  all  the  tropical  parts  of  the  Old  World.  In  America  its  place  is  taken  by  the 
Jaguar  (Felis  Onca ),  which  resembles  it  in  colour  and  the  general  arrangement  of  the 
spots  but  is  intermediate  in  size  between  the  Leopard  and  the  Tiger,  and  of  a stouter 


Fig.  363. — The  Leopard  ( Felis  Leopardus). 


form  than  either.  The  J aguar  is  distributed  throughout  the  warmer  parts  of  the  con- 
tinent of  America,  although  in  the  more  inhabited  districts  it  is  now  nearly  extinct. 
It  is  an  exceedingly  active  and  powerful  animal ; like  the  Leopard  it  climbs  trees  well, 
and  can  also  swim  with  ease  across  rivers,  in  the  neighbourhood  of  which  it  is  generally 
met  with.  It  is  said  to  carry  off  a Horse  or  a Bullock  without  any  difficulty.  Another 
large  American  species  is  the  Puma  ( F . concolor),  which  is  remarkable  in  this  genus  for 
the  uniform  dun  colour  of  its  skin.  It  is  more  widely  dispersed  than  the  Jaguar,  ex- 
tending its  range  into  the  temperate  countries  of  both  North  and  South  America.  The 
Puma  is  smaller  and  less  powerful  than  the  Jaguar,  and  is  of  a milder  and  more 
cowardly  disposition  than  most  of  the  larger  Cats. 

Besides  these  large  Cats,  both  hemispheres  possess  numerous  smaller  species,  such 
as  the  Ocelots  of  the  New  and  the  Clouded  Tigers  of  the  Old  World;  these  are  generally 
marbled  or  clouded  with  streaks  and  spots  of  black  upon  a light  ground.  These,  like  our 
Wild  Cat  ( F . catus ),  the  only  truly  British  species  of  this  family,  are  all  inhabitants  of 
wooded  places,  where  they  frequently  ascend  the  trees.  The  Domestic  Cat  is  not 
descended  from  the  European  Wild  Cat,  and  its  origin  is  still  a matter  of  dispute. 
M.  Buppell  has  discovered  a species  of  Wild  Cat  in  Nubia  (F  maniculata),  which  closely 
resembles  the  domestic  breed  of  the  ancient  Egyptians ; and  he  considers  it  probable 
that  all  our  Cats  may  bo  derived  from  this  species.  This  cat,  however,  presents  several 
characters  of  some  importance,  in  which  it  differs  from  the  Domestic  Cat,  and  the 
question  cannot  be  regarded  as  set  at  rest  by  M.  RuppelTs  discovery. 
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The  Lynxes  differ  from  the  ordinary  Cats  in  tho  shortness  of  their  tails,  and  the 
possession  of  pencils  of  hairs  at  the  tips  of  the  ears.  They  are  rather  small  Cats,  which 
feed  principally  on  birds  and  small  Mammalia,  in  pursuit  of  which  they  often  climb  to 

i the  tops  of  high  trees.  Several  species  are  found  in  the  northern  parts  of  both  hemi- 
spheres, in  Canada,  Sweden,  Russia,  and  Siberia ; these  are  coated  with  a long  thick 

: fur,  ■which  is  in  considerable  request.  The  exact  number  of  these  northern  species 
does  not  appear  to  be  very  correctly  ascertained ; they  are  all  of  a gray  or  reddish-gray 
: colour.  A nearly  allied  form  is  the  Caracal  ( Felts  caracal ),  which  is  evidently  the 
j Lynx  of  the  ancients,  and  enjoys  an  equally  wide  range  with  the  Leopard. 

Besides  these  we  have  a group  of  Cats  in  which  the  legs  are  rather  long,  the  body 
long  and  slender,  the  head  small  and  rounded,  and  the  skin  simply  spotted,  such  as  the 
■,  Serval  (F.  serval)  and  the  Chaus  [F.  chaus),  both  natives  of  Africa.  These  seem  to  lead 
from  the  true  Cats  to  the  remarkable  Cheetah,  or  Hunting  Leopard  ( Cynailurusjubatas ), 
in  which  the  claws  are  but  slightly  retractile,  and  which,  in  its  docility  and  some 
. other  respects,  appears  almost  intermediate  between  the  Dogs  and  the  Cats. 

In  size  the  Cheetah  is  inferior  to  the  Leopard,  which  he  somewhat  resembles  in 
general  form,  although  he  is  of  a more  slender  make,  and  supported  upon  much 
^ longer  legs.  His  skin  is  not  so  sleek  as  that  of  the  generality  of  Cats ; it  is  of  a 
* light  yellowish  fawn  colour  above,  and  white  beneath,  and  the  back  and  sides  are 
jt  covered  with  a number  of  black  spots,  which,  however,  are  not  arranged  in  rings  as 
[ in  the  Leopard  and  J aguar.  The  tail  is  long  and  usually  curled  at  the  extremity. 

ii  The  Cheetah  is  found  in  all  the  warm  parts  of  the  Old  "World,  from  the  Cape  of  Good 
‘ Hope  to  India  and  the  islands  of  the  Indian  Ocean,  but  it  is  only  in  India  and 

Persia  that  it  appears  to  be  trained  for  the  purpose  which  has  obtained  it  the  name  of 
• the  Hunting  Leopard.  In  these  countries  they  are  employed  in  hunting  Antelopes  ; 
•they  are  taken  into  the  field  chained  and  hooded,  in  a cart,  and  when  the  game  is  in 
•■view  they  are  taken  out  and  set  at  liberty,  the  keepers  carefully  directing  their 
: attention  to  their  intended  victims  as  soon  as  the  hoods  are  removed  from  their  eyes. 
They  then  steal  towards  the  Antelopes  with  all  the  characteristic  caution  of  the  Cats, 
rntil  they  have  nearly  reached  their  unsuspecting  victims,  when  they  execute  five  or 
six  tremendous  bounds  with  inconceivable  velocity,  spring  at  once  upon  their  terrified 
arey,  bring  it  to  the  ground,  and  sate  themselves  with  its  blood.  The  keepers  then 
ipproach,  coax  the  Cheetah  to  leave  his  victim  by  caressing  him  and  throwing  him 
pieces  of  meat,  when  he  is  again  hoodwinked  and  chained  in  the  car.  The  Cheetah 
sappears  to  be  perfectly  aware  that  he  is  no  match  for  the  Antelopes  in  speed,  for  if 
mis  quarry  escapes  his  first  attack,  he  never  attempts  to  pusue,  but  returns  to  his 
r.naster  with  a dejected  air.  In  confinement  the  Cheetah  never  exhibits  the  ferocity 
isual  with  all  the  larger  and  most  even  of  the  smaller  cats,  and  in  fact  in  its  general 
disposition  presents  a certain  resemblance  to  the  Dogs. 

The  Hycenidcc,  or  Hyaenas,  form  a remarkable  group,  peculiar  to  the  warmer 
egions  of  the  Old  World,  which  evidently  unites  the  two  preceding  families  with  the 
f ollowing  one.  In  the  general  form  of  the  body  they  somewhat  resemble  the  Dogs, 

1 vhilst  in  their  dentition  they  rather  approach  the  Cats,  and  they  resemble  the  Viverridoe 
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n the  possession  of  a pouch  under  the  anus.  The  teeth  are — incisors  -g,  canines  — — 
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:ular,  like  that  of  tho  Cats.  Tho  hind  lcg3  are  much  bent,  so  that  the  hind  quarters 
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j£  the  Hyoonas  are  always  lower  than  the  shoulders  ; the  feet  are  all  furnished  with 
four  toes,  armed  with  strong  claws,  which,  like  those  of  the  Dogs,  are  not  retractile. 
The  tongue,  as  in  the  Cats,  is  roughened  with  prickles. 

The  chief  residence  of  the  animals  of  this  family  is  on  the  Continent  of  Africa,  and 
principally  at  its  southern  extremity;  only  a single  species,  the  common  Striped 
Hyaena  ( Hyeena  striata ),  being  found  beyond  that  limit.  They  pass  the  day  in  caves, 
or  in  holes  which  they  dig  in  the  ground  with  their  powerful  fore  feet.  At  night  they 
come  forth  in  search  of  their  food,  which  consists  partly  of  the  flesh  of  animals  which 
they  run  down  in  packs,  and  partly  of  carrion ; the  common  species,  as  is  well  known, 
constantly  frequents  cemeteries,  where  it  digs  up  recently-interred  bodies  for  its  dis- 
gusting repasts.  Their  jaws  and  teeth  are  enormously  strong,  and  capable  of  crushing 
the  most  solid  hones ; when  they  bite  they  hold  on  obstinately,  and  it  is  with  difficulty 
they  can  be  made  to  let  go  their  hold.  The  voice  of  the  Striped  Hyaena,  under  circum- 
stances of  excitement,  resembles  a most  unearthly  laugh,  whence  the  animal  is  com- 
monly known  as  the  “ Laughing  Hyaena,”  "When  heard  at  night  in  the  places  fre- 
quented by  these  animals,  it  is  no  wonder  that  this  sound  produced  a supernatural  effect 
on  the  fertile  imaginations  of  the  Orientals,  and  there  is  no  doubt  that  the  grave-yard 
demons  or  Ghools  of  the  Arabian  mythology  are  merely  exaggerated  representations  of 
the  Hyaena.  Amongst  the  ancient  Greeks  and  Romans  we  find  somewhat  similar 
notions  prevailing  with  regard  to  the  Hyaena, — it  is  described  by  Pliny  as  imitating 
the  language  of  men,  to  induce  them  to  approach  it,  that  it  might  make  a meal  of 
them  more  conveniently.  Notwithstanding  the  general  opinion  of  the  irreclaimable 
ferocity  of  the  Hyaena,  it  has  occasionally  been  tamed,  and  would  then  follow  its 
master  about  and  fawn  upon  him  like  a Dog.  The  Spotted  Hytena  (AT.  crocuta ) of 
South  Africa,  also,  is  frequently  domesticated,  and  behaves  very  much  like  a Dog. 
This  animal  is  exceedingly  common  in  the  neighbourhood  of  the  Cape  of  Good  Hope, 
where  it  commits  great  ravages  amongst  the  cattle  ; and  in  the  Kaffir  country,  where 
they  are  very  numerous,  they  often  break  into  the  huts  of  the  natives  and  carry  off  the 
young  children.  The  bones  of  a species  of  Hysena,  nearly  allied  to  these,  hut  of  the 
size  of  a Bear,  have  been  found  in  some  caves  in  Britain,  together  with  those  of  herbi- 
vorous animals  with  the  marks  of  the  Hyaena’s  teeth  upon  them,  thus  proving  that  at 
a recent  (geological)  period  this  island  must  have  been  inhabited  by  a very  large 
species  of  this  genus.  This  Hyaena  is  called  H.  spelceus , or  the  Cave  Hyaena. 

The  Proteles  Zalandii,  the  Aardwolf,  or  Earthwolf,  also  a native  of  the  Cape,  is 
considered  by  some  authors  as  uniting  the  Hyaenas  with  the  Dogs,  by  others  with  the 
Civets  ( Viver rides) . Like  the  Dogs,  it  has  five  toes  on  the  fore  feet,  and  in  its  general 
form  it  is  certainly  intermediate  between  the  typical  Hyaenas  and  the  Dogs,  hut  its 
dentition  agrees  with  the  former.  It  is  about  the  size  of  a Fox,  of  a yellowish-gray 
colour,  with  transverse  black  stripes  on  the  sides. 

With  the  Hyaenas  we  quit  the  series  of  true  Digitigrade  Carnivora ; in  the  two 
next  families  the  animals  apply  a portion  of  the  sole  to  the  ground,  but  the  heel  is 
always  raised  ; these  form  the  section  of  the  Semi-plantigrada.  The  first  family  of  this 
group  is  that  of  the  Viverridce,  or  Civets,  which  are  evidently  very  nearly  allied  to  the 


Hyaenas.  The  teeth  in  this  family  are — incisors  canines  j,  praemolars  ^ ^ 


molars  ^ The  canines  are  large  and  sharp  ; the  false  molars  conical  and  pointed ; 

the  flesh-tooth  is  large  and  sharp,  and  furnished  with  an  inner  process;  and  behind  it 
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■ are  two  tubercular  molars  in  the  upper  and  one  in  the  lower  jaw.  The  tongue,  as  in  I 
the  two  preceding  families,  is  prickly.  The  body  is  elongated,  and  supported  upon 
short  legs,  which  have  either  four  or  five  toes  on  all  tho  feet,  furnished  with  semi- 
retractile  claws ; the  muzzle  is  produced  and  sharp,  tho  tail  very  long  and  ta  ering, 
the  hair  coarse,  and  in  the  neighbourhood  of  tho  anus  there  is  a glandular  pouch, 
which  secretes  a strongly  odorous  matter.  This  substance,  well  known  as  civet,  was 
formerly  in  great  repute  both  as  a medicine  and  as  a perfume,  as  indeed  it  still  is 
i in  many  of  the  countries  inhabited  by  these  animals ; and  even  here  we  find  the 
Civet  Cat,  as  it  is  called,  still  holding  its  traditional  post  as  the  sign  of  perfumers’  ( 
shops. 

With  the  exception  of  one  species,  the  Bassaris  astuta,  a native  of  Mexico,  the  i 
I Civets  are  all  inhabitants  of  the  warmer  parts  of  the  Eastern  Hemisphere.  They  are 
nocturnal  in  their  habits,  and  tho  pupil  contracts  into  a linear  form  when  exposed  to 

1* the  light;  in  tlieir  disposition  they  are  generally  savage  and  bloodthirsty,  and  they 
make  great  havoc  amongst  the  smaller  animals,  particularly  birds,  of  which  and  of 
their  eggs  they  are  remarkably  fond. 

The  true  Civet  ( Viverra  Ctvelta , Fig.  364)  is  a native  of  North  Africa,  in  some  parts 
of  which  it  is  kept  for  the 
i-sake  of  the  perfume  which  it 
| affords  ; this  is  collected  two 
8 or  three  times  a- week,  the 
^animal,  whose  teeth  are  justly 
Icdreaded  by  his  owners,  being 
Ipplaced  in  a very  narrow  cage, 
whilst  his  anal  pouch  is  being 
c cleared  out  with  a spoon  or 
>3patula.  Another  species, 

•the  Rasse  ( Viverra  Rasse),  or 
J Javanese  Civet,  is  treated  in 
•.  the  same  way  by  the  Ja- 
panese. 

Whether  the  ferocity  of 
tiahe  above  species  is  caused 
jt»y  their  anxiety  about  the 
f tafe-keeping  of  their  secretions  we  cannot  of  course  tell,  but  it  is  certain  that  those 
l-which  do  not  produce  anything  of  value  are  far  more  amiable  in  their  disposition,  and 
• nay  even  be  domesticated  to  a certain  extent.  This  is  the  case  with  the  Common 
' Jenette  ( Genctta  vulgaris),  which  is  found  in  most  parts  of  Africa  and  even  in  the 
j^outh  of  Europe,  as  far  north  as  France.  This  animal  is  often  brought  up  in  the 
L louse,  where  it  performs  the  duties  of  a Cat  in  destroying  Rats  and  Mice,  and  the  rep- 
S dies  which  often  visit  the  dwellings  in  warm  climates..  Tho  fur  of  this  species  is  soft  ; 
innd  elegant,  and  was  formerly  in  high  esteem  for  making  muffs.  The  species  of  the 
^•jenus  Herpestes  are  also  frequently  kept  for  the  purpose  of  destroying  vermin.  One 
</  >f  these  is  the  celebrated  Ichneumon  (II.  Ichneumon)  of  Egypt,  which  does  snch  ex- 
cellent service  to  the  inhabitants  of  that  country  by  eating  the  eggs  of  the  Crocodile, 
find  thus  keeping  the  multiplication  of  that  formidable  reptile  within  moderate  limits. 

• Other  species,  such  as  the  Mungoos  (Herpestea  griseua),  destroy  the  most  venomous 
wnakes  in  the  manner  already  detailed  (p.  383).  The  Cunogaie  Rennet  tii,  an  inhabitant  i 


Fig.  364.— The  Civet  ( Viverra  Civetta). 
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of  .Borneo,  frequently  takes  to  the  water  in  pursuit  of  fish ; and  this  and  soveral 
other  species  feed  partly  on  fruits. 

The  Mustelidce , or  Weasels,  forming  the  next  family,  approach  the  Cats  in  the 
bloodthirstiness  of  their  dispositions,  although  their  size  confines  their  devastations  to 
the  smaller  animals.  Their  bodies  are  of  a more  elongated  form,  and  supported  upon 
shorter  legs  than  those  of  the  Yiverridae  ; and  from  these  circumstances  their  movements 
have  usually  a peculiar  gliding  character,  which  renders  the  appellation  of  Vermiformtt , 
sometimes  applied  to  them,  peculiarly  appropriate. 

In  the  short,  somewhat  rounded  head,  and  in  the  form  of  the  molar  teeth,  they 
resemble  the  Cats  , but  in  the  number  and  arrangement  of  the  the  teeth  they  do  not 

6 . 1 — 1 


coincide  with  the  Felidae. 


curved ; pnemolars 


The  teeth 

3—3 
or 


are — incisors,  canines, 


slender  and 
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of  which  the  flesh-tooth  is  broad 
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and  sharp,  and  the  hinder  one  tubercular.  The  feet  are  all  furnished  with  five  toes, 
armed  with  sharp  claws.  Their  hair  is  exceedingly  soft  and  beautiful,  and  the  skins 
of  several  species  are  amongst  the  most  highly-prized  furs.  They  are  endowed  with 
great  agility,  and  readily  capture  small  quadrupeds  and  birds ; in  pursuit  of  the  latter 
many  of  the  species  climb  trees,  creeping  about  upon  the  branches  with  the  greatest 
ease.  They  are  celebrated  for  their  love  of  blood,  and  are  generally  charged  with 
destroying  great  numbers  of  animals  for  the  sake  of  drinking  this  fluid;  it  is  certain 
that  they  often  kill  indiscriminately  all  the  animals  they  come  near,  but  it  appears 
that  the  brain  is  the  part  to  which  they  first  direct  their  attention.  They  usually  seize 
their  victims  by  the  back  of  the  head,  and  the  canine  teeth  not  unfrequently  penetrate 
directly  into  the  brain.  They  often  commit  sad  ravages  in  poultry-yards  and  hen- 
roosts, to  which  they  readily  obtain  access,  as  the  slender  form  of  their  bodies  enables 
them  to  push  through  almost  any  crevice. 

We  have  several  British  species,  of  which  the  Common  Weasel  ( Mustela  vulgaris ), 
the  Polecat  ( M . putorius),  and  the  Stoat  or  Ermine  (M.  erminea),  are  the  best  known. 
The  latter  is  the  animal  that  furnishes  the  beautiful  white  fur  which  constitutes  such 
an  important  adjunct  to  all  robes  of  state.  This  is  the  winter  coat  of  the  animal;  in 
the  summer  it  is  reddish-brown  above  and  white  beneath,  but  the  extremity  of  the  tail 
is  always  black.  The  Ferret  (M.  furo)  is  a well-known  albino  variety  of  some  species 
nearly  allied  to  the  Polecat,  supposed  to  have  been  originally  a native  of  Africa.  It  is 
kept  in  this  country  principally  for  the  destruction  of  vermin,  which  it  pursues  into 
their  holes  ; and  also  to  drive  Rabbits  from  their  burrows.  When  employed  for  the 
latter  purpose,  it  is  usually  muzzled.  It  is  a dangerous  inmate,  and  has  more  than 
once  been  known  to  attack  children  sleeping  in  the  cradle,  and  to  inflict  serious  injuries 
upon  them  in  the  absence  of  the  nurse  or  mother. 

The  preceding  species  generally  pursue  their  prey  on  the  ground,  and  rarely  ascend 
trees,  which  constitute  the  regular  home  of  the  Martens,  of  which  two  species,  the 
Common  Marten  (Martes  foina)  and  the  Pine  Marten  (AT.  abietum ),  are  found  in  this 
country.  The  animal  which  furnishes  the  valuable  fur  called  sable  ( M.  zibellina)  is 
nearly  allied  to  the  last-mentioned  species ; it  is  found  in  Siberia,  whence  immense 
numbers  of  these  and  other  skins  are  brought  into  Europe.  The  American  sable  is 
the  skin  of  another  species  (M.  leucopus ).  The  Mink  ( Vison  lulrcola),  a species  the  fur 
of  which  is  much  used  in  this  country,  forms  the  type  of  a genus  nearly  allied  to  tne 
Polecat. 
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With  the  exception  of  the  Martens  (Maries),  all  the  animals  above  referred  to 
exhale  a most  disagreeable  odour  when  alarmed  or  irritated ; this  is  produced  by  the 
-secretion  from  the  anal  pouch.  They  are  all,  however,  outdone  in  this  respect  by 
.the  American  Skunks  {Mephitis),  in  which  the  odour  of  this  secretion  is  intolerably 
offensive ; and  it  the  animals  ore  pursued,  they  can  squirt  out  this  horrible  fluid  upon 
•the  face  and  clothes  of  the  offending  parties.  The  best  known  species  is  the  Common 
^kunk  {M.  pu tonus),  which  is  generally  distributed  in  North  America.  Its  odour  is 
ot  the  most  abominable  nature,  and  when  once  attached  to  the  person  is  got  rid  of  with 
.great  difficulty. 

To  this  family  also  belong  the  Otters,  distinguished  by  their  aquatic  habits,  indi- 
^.catcd  by  the  webbing  of  their  toes.  Our  British  species  {Lutra  vulgaris)  is  about  three 
-.eet  and  a-half  in  total  length,  and  of  a dark  brown  colour.  It  swims  admirably  the 
legs  being  loosely  articulated,  to  adapt  them  particularly  for  this  employment  and 
Wlth  the  rassistance  of  its  Wish  tail,  it  performs  the  most  graceful  evolutions  in  the 
•water.  Its  food  consists  entirely  of  fishes,  of  which  it  destroys  great  quantities  ; for 
with  the  characteristic  epicurism  of  the  family,  it  often  kills  many  fish,  of  which  it 
rats  only  a mouthful  or  two  of  the  best  parts.  It  lives  in  holes  in  the  banks  of  rivers 
generally  under  the  roots  of  trees;  and  the  stories  related  by  the  older  naturalists  of 
, he  ingenuity  of  the  Otter  in  digging  its  habitation  are  entirely  without  foundation. 

The  Common  Otter  has  occasionally  been  trained  to  catch  fish  and  bring  them  to 
ts  master;  but  in  this  country  only  as  a matter  of  curiosity.  In  India,  °however 
ccordtng  to  Bishop  Heber,  a species  ( Lutra  nair)  is  regularly  domesticated  by  the 
Mermen  of  some  districts  ; the  animals  become  nearly  as  tame  as  dogs  and  are 

mployed  in  driving  the  fish  into  the  nets,  and  sometimes  in  bringing  large  fish  out  in 
aeir  teeth. 

A nearly-allied  species,  the  Canadian  Otter  (A.  canadensis),  has  a curious  mode  of 
:musing  itself  during  the  winter.  Several  individuals  of  this  species  select  a spot  on 
'-le  steep  bank  of  some  river,  whose  current  has  resisted  the  effects  of  the  frost  upon 
-ae  snowy  surface  of  which  they  slide  down  in  succession  into  the  water  returning 
•gain  to  the  top  of  the  bank  to  repeat  the  operation,  just  like  boys  sliding  on  the  ice 
he  water  from  their  fur  being  quickly  frozen  on  the  snow,  soon  converts  it  into  a most 
wceHent  shoe,  on  which  the  Otters  keep  up  the  game  with  a most  laudable  activity, 
he  skin  of  bo.h  this  and  the  European  Otter  furnishes  an  excellent  fur,  which  is 
uch  used  in  some  countries  ; but  this  is  greatly  exceeded  in  beauty  and  value  by  the 
. rof  the  great  Sea  Otter  {Enhydra  lutris),  which  inhabits  the  coasts  and  islands  of 
e North  Pacific  Ocean.  These  animals  are  killed  in  great  numbers  for  the  sake  of 
eir  skins,  which  constitute  an  important  article  of  commerce  between  the  Russian 
erchants  and  the  Chinese.  The  Common  Otter,  although  a native  of  our  fresh  waters 
not  unfrequently  seen  in  the  sea.  ’ 

The  plantigrade  section  of  the  Carnivora,  in  which  the  whole  sole  of  the  foot  is 
, plied  to  the  ground  in  walking,  contains  three  families-the  Badgers  {Melidce) 
Inch,  although  plantigrade,  are  evidently  nearly  allied  to  the  Weasels ; the  Bears 
irsidee)  ; and  the  Kinkajous  {Cercoleptidai). 

ITie  animals  forming  the  family  of  the  Melidcc  or  Badgers  have  been  placed  by 
me  zoologists  amongst  the  Weasels,  by  others  with  the  Bears,  and  by  others  nnrtlv 
the  one  and  partly  in  the  other  of  those  families,  so  that  their  intermediate  position 
tolerably  evident.  In  their  dentition  they  closely  resemble  the  animals  of  the  pre- 
hding  family,  the  pncmolars  being  compressed  and  cutting,  but  the  true  molar  or 
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flesh  tooth  is  usually  furnished  with  a large  blunt  tubercle  on  the  inside.  Behind  this 
there  is  a tubercular  molar  in  each  jaw.  The  prmmolars  vary  in  number  as  follows  : 


The  body  is  more  or  less  elongated,  and  supported  upon 


short  legs  ; the  toes  arc  five  on  each  foot. 

This  family  includes  but  few  species,  which,  however,  occur  in  very  various  parts 
of  the  globe,  and  some  of  them  enjoy  a very  wide  distribution.  Thus  the  Wolverine 
or  Glutton  ( Gulo  luscu s)  is  an  inhabitant  of  all  the  northern  parts  of  both  hemispheres, 
and  was  formerly  found  even  in  Germany,  where,  however,  it  has  long  been  extinct. 
This  animal  evidently  approaches  most  closely  to  the  preceding  family,  which  it 
resembles  in  its  dentition,  whilst  its  appearance  is  more  like  that  of  the  typical 
Badgers,  and  it  is  about  the  size  of  our  English  Badger.  It  is  usually  of  a rich  brown 
colour,  darker  on  the  back  ; the  tail  is  of  moderate  length  and  bushy,  and  there  is  a I 
fold  of  skin  in  place  of  the  sub-caudal  gland.  It  feeds  principally  on  the  small 

Rodent  animals  which  are  so  abundant  in  the  high  northern  latitudes ; and,  although  j 

its  pace  is  but  slow,  its  perseverance  and  determination  appear  to  supply  it  well  with  I 
provisions.  According  to  some  writers,  it  ascends  trees  and  throws  itself  from  the  I 
branches  upon  the  necks  of  the  larger  animals,  such  as  Deer,  which  may  pass  beneath  1 
its  station.  The  writings  of  the  older  naturalists  contain  the  most  ludicrously  exag- 
gerated accounts  of  the  voracity  of  the  Glutton.  It  was  said,  that  when  this  creature 
killed  a large  animal,  or  accidentally  met  with  its  carcase,  it  would  feed  upon  it  until  j 
its  belly  was  completely  distended,  when  it  would  get  rid  of  its  load  by  squeezing  ( 
itself  between  two  trees,  and  again  return  to  its  repast.  It  appears,  indeed,  that  this  I 
animal  is  cruel  and  bloodthirsty  in  its  nature  ; but,  according  to  Voigt,  this  has  i 
nothing  to  do  with  its  receiving  the  name  of  Glutton,  which  has  originated  in  a most  j 

absurd  manner.  The  Finnish  name  of  the  animal  is  “ Fiael-Frass,”  which  means  [ 

“ a dweller  among  rocks.”  This  name,  by  an  easily  intelligible  process,  became  j 
converted  into  the  German  “ Vielfrass,”  which  means  a glutton;  and  from  this  slender 
foundation  it  is  probable  all  the  stories  of  the  excessive  voracity  of  this  animal  have  ! 
originated. 

The  Common  Badger  ( Meles  Taxus ) is  a well-known  British  species,  which  is  also  , 
found  in  most  parts  of  Europe.  It  is  a heavy,  slow  animal,  which  passes  the  day 
sleeping  in  its  deep  and  complicated  burrow,  generally  excavated  in  a thicket  on  the 
side  of  a hill,  and  comes  forth  at  night  in  search  of  his  food,  which  consists  indiffe- 
rently of  animal  and  vegetable  matter.  It  is  said  sometimes  to  dig  up  Wasps’  nests, 
and  to  devour  the  combs  containing  the  larvae.  Buffon,  who  mentions  this  habit, 
attributes  it  to  the  fondness  of  the  Badger  for  honey;  but  as  our  Wasps  do  not 
collect  honey,  the  opinion  of  the  great  French  naturalist  is,  of  course,  untenable.  The  j 
jaws  of  the  Badger  are  exceedingly  strong,  and  he  bites  veiy  severely.  His  courage  j 
is  great,  and  a Badger  baiting  was  formerly  a very  favourite  amusement  with  our  j 
rustic  population  ; the  excitement  being  greatly  increased  by  the  fact  that  the  animal's 
coat  is  very  loose  and  of  a hard  leathery  texture,  so  that  when  the  dogs  got  hold  of 
him,  he  was  able  to  turn  and  bite  with  great  ease.  The  Badger  was  put  into  a tub  or 
barrel,  and  as  the  dogs  were  thus  compelled  to  attack  him  in  front,  it  may  easily  be 
imagined  that  they  suffered  severely.  Nearly  allied  species  are  found  in  India  and  in 
North  America. 

The  Ratels  or  Honey  Badgers  ( Mellivora ) also  belong  to  this  family.  The  best 
known  species  is  the  Cape  Ratel  ( Mellivora  caoetuis),  which  closely  resembles  the 
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h Badger  both  in  size  and  form,  but  is,  perhaps,  heavier  in  its  appearance,  and  has  the 
; nose  less  produced.  Its  colours  are  gray  abovo  and  black  beneath,  the  separation 
t between  the  two  colours  being  marked  with  a white  line.  It  burrows  in  the  ground 
■;  like  the  "Badger,  not  only  to  provide  itself  with  a habitation,  but  also  in  search  of  the 
$ nests  of  the  wild  Bees,  of  whose  honey  it  is  immoderately  fond.  It  has  the  same  loose 
hard  skin  with  the  European  Badger,  and  in  this  leathery  armour  it  is  said  to  attack 
the  citadels  of  those  irritable  insects  with  impunity. 

The  family  of  the  TJrsidte , or  Bears,  differs  from  all  the  preceding  families  in  the 
:■  nature  of  the  molar  teeth,  which  although  compressed  in  form,  are  furnished  with 
: tubercular  crowns,  indicating  that  the  animals  are  adapted  at  all  events  for  a partially 
•t  vegetable  diet.  The  number  of  teeth  of  this  description  is  usually  two  or  three  on 
each  side  in  each  jaw  ; the  total  number  of  molars  and  prat  molars  is  either  five  or  six, 
hut  some  of  the  latter  frequently  fall  out  with  age.  The  Bears  are  generally  large, 
heavy  animals,  and  strictly  plantigrade  in  their  walk,  which  is  awkward  and  shuffling 
in  its  nature  ; the  anterior  limbs  are,  however,  possessed  of  great  mobility,  and  even 
the  most  bulky  of  these  animals  manifest  great  dexterity  in  climbing.  Their 
ffeet  are  armed  with  long  curved  claws,  with  which  they  dig  in  search  of  roots  j 
and  other  articles  of  food.  Their  bodies  are  usually  covered  with  long  shaggy 
hair,  and  the  tail  in  the  typical  Bears  is  remarkably  short,  whilst  in  some  of  the 
j other  animals  referred  to  this  family  it  is  of  considerable  length.  The  ears  are  small, 

: and  the  nose  is  more  or  less  produced  and  moveable,  in  some  species  forming  a sort  of 
proboscis. 

The  Bears  are  generally  inhabitants  of  the  wooded  districts  of  mountainous 
countries.  They  occur  in  all  parts  of  both  Hemispheres  with  the  exception  of 
Australia.  The  most  generally  distributed  species  is  probably  the  common  Brown 
Bear  (Ursus  Arctos)  which  was  anciently  an  inhabitant  of  our  own  country,  and  is 
still  found  in  all  the  mountainous  regions  of  Europe,  from  the  extreme  north  to  the 
Apennines  and  Pyrenees,  and  also  in  the  north  of  Asia.  This  well  known  and 
I;  powerful  animal  feeds  principally  upon  vegetable  substances,  such  as  roots  and  berries; 
i he  also  devours  worms  and  insects,  especially  ants,  and  now  and  then  makes  a meal 
upon  some  of  the  smaller  Mammalia,  when  they  come  in  his  way.  His  partiality  for 
honey  has  been  long  known,  and  in  some  places  he  is  said  to  manifest  a great  fonduess 
for  fish.  He  rarely  attacks  men  unless  irritated  or  wounded,  but  then  his  great 
strength  and  courage  render  him  a most  formidable  adversary.  The  Bear  is  hunted 
principally  for  the  sake  of  his  skin  and  fat;  the  latter  being  considered  to  form  a 
peculiarly  excellent  application  to  the  hair.  His  flesh  is  also  eaten,  and  the  broad 
paws  especially  are  regarded  as  a dainty  morsel;  the  hams  when  cured  are  also  in 
j. great  repute.  Notwithstanding  his  ferocity,  the  Bear  is  frequently  tamed,  and  taught 
to  dance,  and  in  menageries  his  rude  appearance  and  grotesque  attitudes,  especially 
i when  standing  on  his  hind  legs,  always  make  him  a great  favourite  with  the  younger 
members  of  the  community.  The  American  Black  Bear  (17.  Ame>-icunus ) is  another 
species  very  closely  allied  to  the  European  Brown  Bear ; it  inhabits  all  parts  of  the 
North  American  continent,  and  closely  resembles  the  Brown  Bear  in  its  habits. 
Another  remarkable  American  species  is  the  Grisly  Bear  ( U . ferox),  which  is  about 
! twice  the  size  of  the  common  species.  This  tremendous  animal  is  principallv  found 
, in  the  south-western  portion  of  the  North  American  continent,  in  the  neighbourhood  of 
the  Rocky  Mountains,  and  in  California;  it  is  apparently  more  ferocious  than  either 
of  the  preceding  species,  feeding  to  a greater  extent  on  animal  food,  and  even  according 
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to  some  travellers,  destroying  the  powerful  north  American  Bison.  These  speciea 
I all  appear  to  pass  the  winter  in  a torpid  state. 

The  Mountains  of  Syria  and  India  possess  several  species  of  Bears,  amongst  which 
we  may  notice  the  singular  Jungle  Bear  ( FrockUus  labintus ),  which  is  covered  with 
long  hair,  and  is  rendered  remarkable  by  the  protrusibility  of  the  lips.  This  Bear  is 
a favourite  with  the  jugglers  and  mountebanks  of  India,  who  exhibit  in  the  villages; 
it  has  not  unfrequently  been  brought  to  Europe,  and  was  described  by  the  older  I 
naturalists  as  a sloth,  from  the  specimen  first  brought  having  lost  its  front  teeth.  In  j 
some  of  the  old  Natural  History  Books  it  figures  under  the  curious  and  not  very  in- 
telligible title  of  “ the  Anonymous  animal/' 

One  or  two  species  of  Bears  are  found  in  the  larger  Eastern  Islands  (such  as 
Sumatra  and  Borneo)  which  are  at  once  distinguished  from  the  northern  members  of 
the  family  by  their  smooth  glossy  hair.  They  are  of  a milder  disposition  than  the 
common  Bears,  and  feed  almost  entirely  on  vegetable  substances.  Like  their  Euro- 
pean relative  they  are  excessively  fond  of  honey,  which  is  an  abundant  article  in  the  j 
forests  where  they  reside.  In  confinement  these  Bears  appear  to  be  playful  and  affec- 
tionate, but  their  great  strength  renders  them  rather  formidable  pets.  They  form  the  I 
genus  Helarctos , or  Sun  Bear ; the  species  first  described  was  the  Malayan  Sun  Bear  ! 
(//.  malayanns)  ; the  Bornean  Sun  Bear  (IL  euryspilus)  is  by  many  naturalists  regarded 
as  a mere  variety  of  this. 

One  of  the  largest  and  probably  the  most  ferocious  of  the  Bears  is  the  "White  I 
Bear  ( Thalassarctos  maritimvs)  which  is  exclusively  confined  to  the  highest  northern  | 
latitudes,  where  it  resides  upon  the  ice,  and  frequently  takes  to  the  water.  It  is 
carnivorous;  indeed  in  the  regions  which  it  inhabits  it  would  be  impossible  for  it  to  I 
find  any  suitable  vegetable  nourishment.  Its  principal  food  consists  of  the  floating  | 
carcases  of  animals,  such  as  dead  Whales,  Seals,  and  fish,  but  it  is  said  also  to  capture 
living  Seals,  by  watching  for  them  when  they  come  up  at  their  breathing  holes.  The 
Wnite  Bear  is  remarkable  for  having  the  soles  of  his  feet  clad  with  hair,  which  is 
supposed  to  give  it  a firmer  footing  upon  the  ice.  The  bones  of  an  enormous  species 
of  Bear  (Z7.  spelceus)  have  been  found  in  the  same  cave  with  those  of  the  Ilyasna, 
already  noticed. 

Besides  the  Bears,  several  species  of  small  American  animals  are  referred  to  this  I 
family,  these  are  the  Racoons  ( Trocyon ) and  the  Coatis  (Nasua).  The  animals  of  both  | 
these  genera  are  furnished  with  tails  of  considerable  length  ; their  legs  are  shorter  I 
and  their  muzzles  more  pointed  than  those  of  the  true  Bears,  and  they  are  also  dis- 
tinguished from  the  latter  by  several  more  important  characters. 

The  Racoons  are  found  in  the  tropical  parts  of  America,  and  also  in  the  warmer 
parts  of  the  northern  division  of  that  continent.  The  common  species  ( Trocyon 
lotor)  is  abundant  in  the  woods  of  the  latter  locality  ; it  is  about  two  feet  long  in  the 
body,  of  a grayish  brown  colour,  with  a tail  about  ten  inches  in  length,  annulated 
with  black.  Its  nose  is  slender  and  pointed,  reminding  one  of  that  of  a Fox.  It  is 
a nocturnal  animal  and  very  predaceous  in  its  habits,  making  great  havoc  amongst 
the  birds  and  smaller  mammalia ; it  is  remarkable  for  its  custom  of  dipping  each 
morsel  into  water  before  eating  it,  whence  its  specific  name  of  lotor,  or  the  washer. 

In  captivity  it  is  easily  tamed,  and  becomes  very  playful,  but  its  disposition  appears  to 
be  uncertain. 

The  Coati  (Nasua  narica)  is  smaller  than  the  Racoon,  and  is  distinguished  from 
that  animal  by  the  greater  length  of  its  tail  and  the  production  of  its  nose  into  a 
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moveable  snout  or  short  proboscis.  It  is  found  in  tho  tropical  parts  of  America  and 
resembles  tho  Racoons  in  its  mode  of  life. 

Tho  Wah,  ( Ailurus  fulgens ) of  India,  is  also  placed  by  some  authors  in  this  family, 
which  it  appeal's  to  unite  with  the  Civets ; by  others  it  is  transferred  to  the  latter 
group. 

The  last  family  of  the  Carnivorous  Mammalia  is  that  of  the  Cercoleptida,  or  Kinka- 
I jous,  a group  of  small  animals  inhabiting  the  tropical  parts  of  America,  which  exhibit 
some  resemblance  to  the  Bears  in  their  dentition,  but  differ  from  them  in  their  general 
i characters.  Their  canine  teeth  are  short  and  blunt ; behind  these  are  two  small  pointed 
: prremolars,  which  are  followed  by  three  tuberculated  molars.  The  feet  are  as  truly 
plantigrade  as  in  the  preceeding  family,  but  the  toes,  which  are  always  five  in  number, 

: are  more  distinctly  separated,  and  capable  of  a greater  amount  of  independent  motion. 

They  are  small,  short  legged  animals,  covered  with  a woolly  fur,  and  furnished  with  a 
I long  prehensile  tail. 

In  their  form  and  general  habits,  the  Kinkajou3  present  no  small  resemblance  to 
* ; the  Lemurs,  and  like  these  they  are  of  a gentle  and  playful  disposition  in  captivity. 

I They  are  nocturnal  in  their  habits,  and  appear  to  be  almost  omnivorous,  feeding  in- 
i’ differently  upon  small  birds  and  mammalia,  birds’  eggs,  insects  and  fruits,  in  pursuit  of 
which  they  climb  trees  with  great  activity.  Like  the  Squirrels  they  use  the  fore  paws 
i in  place  of  hands  to  convey  their  nourishment  to  their  mouths.  They  are  said  to  be 
exceedingly  fond  of  honey,  and  to  olunder  the  nests  of  the  wild  Bees  with  great  bold- 
ness. The  Cercoleptes  caudivolvulus  is  the  best  known  species  ; it  is  often  tamed  as  a pet, 
and  is  commonly  seen  in  our  menageries. 

Besides  the  Bear  and  Hyaena  already  referred  to,  the  remains  of  numerous  species 
of  Carnivorous  Mammalia  have  been  found  in  the  tertiary  strata,  but  more  especially 
in  the  most  recent  of  those  formations, — and  it  is  remarkable  that  tropical  forms  of 
large  size,  appear  to  have  inhabited  this  island  at  a period  which  must  have  been 
(geologically)  but  little  antecedent  to  the  creation  of  man. 

Order  X.  Insectivora. 

General  Characters. — The  Insectivorous  Mammalia,  are  readily  distinguished 
from  the  Carnivora,  with  which  however  they  are  nearly  allied,  by  the  structure  of 
their  teeth.  These  rarely  exhibit  that  distinct  division  into  three  sets,  which  prevails 
in  the  preceding  order,  and  it  is  sometimes  difficult  to  determine  exactly  what  name 
should  be  given  to  the  particular  teeth.  There  are  usual'y  eight  single-rooted  teeth  in 
the  front  of  each  jaw,  of  which  the  hindmost  on  each  side,  must  be  regarded  as  the 
canine,  although  it  is  often  smaller  than  the  others,  especially  the  two  middlo  ones. 
Behind  this  comes  a tooth  with  two  roots,  which  is  frequently  more  or  less  compressed, 
and  presents  a certain  amount  of  resemblance  to  the  larger  prmmolars  of  the  Carnivora, 
and  this  is  followed  on  each  side  by  two  largo  broad  molars,  the  crown  of  each  of  which  j 
usually  forms  four  sharp  points,  with  deep  hollows  between  them,  so  that  the  points  of 
the  teeth  in  one  jaw  interlock  with  those  of  the  other.  These  large  molars  are  often 
succeeded  quite  at  the  back  of  the  mouth  by  a smaller  tooth  of  the  same  kind,  which, 
however,  only  presents  two  points.  By  this  structure  of  the  molars,  these  animals  are 
enabled  readily  to  crush  the  hard  skins  of  the  insects  which  constitute  their  principal 
food. 

The  skull  in  the  Insectivora  is  slighter  and  more  elongated  than  in  tho  Carnivora ; 
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the  bones  of  the  face  and  jaws  being  usually  produced  so  as  to  form  a muzzle  of  greater  i 
or  less  length  ; the  jaws  are  generally  inferior  in  strength  to  those  of  the  Carnivorous  | 
Mammals.  The  form  of  the  body,  its  clothing,  and  the  development  of  the  tail,  vary  as  | 
much  as  in  the  preceding  order,  but  the  legs  are  always  short,  so  that  the  belly  of  the  ; 
animal  is  but  littlo  raised  above  the  ground ; the  feet  are  plantigrade,  and  usually  fur-  j 
nished  with  five  toes,  of  which  the  innermost  is  never  opposable.  The  animals  usually  j 
run  upon  the  ground,  sometimes  dig  beneath  its  surface,  and  sometimes  ascend  trees,  j 
An  important  distinction  between  them  and  the  Carnivora,  is  furnished  by  their  pos-  ; 

I session  of  complete  clavicles,  which  are  always  wanting  or  rudimentary  in  the  latter.  1 
I The  mammae  are  generally  numerous,  and  always  situated  on  the  belly. 

In  the  development  of  the  brain  and  organs  of  the  senses,  they  closely  resemble  the  ! 

! Rodentia,  and  this  similarity  is  also  frequently  recognizable  in  their  external  form ; so 
close  is  it  in  fact,  that  many  members  of  the  present  order  are  popularly  confounded  | 
with  the  Rodentia,  and  the  same  mistake  has  often  been  made  by  the  older  naturalists,  i 
In  the  same  way  the  Insectivora  exhibit  a close  resemblance  to  many  of  the  Marsupials,  j 
whilst,  on  the  other  hand,  their  relationship  to  both  the  following  orders  cannot  be 
! doubted.  Their  food  consists  not  only  of  insects  and  their  larvae,  as  might  be  supposed  ' 
from  the  name  given  to  the  order,  but  also  of  worms  and  mollusca,  and  some  of  the  j 
larger  species  even  devour  the  smaller  vertebrate  animals.  They  are  generally  slow  in  J 
their  movements  and  nocturnal  in  their  habits,  and  many  of  them  pass  the  winter  in  j 
a state  of  torpidity. 

Divisions. — The  animals  composing  this  order  may  be  divided  into  two  families, 
j The  first  of  these  is  that  of  the  Talpidce,  or  Moles,  in  which  the  whole  structure  evi- 
I dently  points  to  the  strictly  subterranean  habits  of  the  animals.  The  body  in  the  ^ 

Moles  is  short  and  thick,  and  sup- 
ported upon  short  and  strong  legs; 
the  head  is  produced  into  a long 
muzzle ; the  eyes  are  either  so 
small  as  to  be  detected  with  diffi- 
culty, or  completely  concealed  be-  ; 
neath  the  skin  ; and  the  external  j 
ears  are  entirely  deficient.  The 
internal  ear  is  very  perfect,  and  \ 
the  olfactory  organs  are  highly 
developed,  so  that  those  senses 
which  must  be  most  valuable  to 
animals  confined  to  a subterranean  existence  are  possessed  by  the  Moles  in  the  greatest 
perfection,  whilst  the  sense  of  sight,  which  is  comparatively  useless  to  a creature  which 
passes  the  greater  part  of  its  time  in  utter  darkness,  is  almost  entirely  suppressed, 
i The  tail  is  usually  short,  or  quite  rudimentary. 

For  the  excavation  of  the  galleries  which  these  animals  make  in  pursuit  of  insects 
and  worms,  and  in  which  they  almost  constantly  reside,  their  anterior  limbs,  although 
short,  are  exceedingly  powerful,  and  so  arranged  as  to  form  most  efficient  instruments  for 
digging.  Thus  in  the  common  Mole  ( Talpa  europcea , Fig.  365),  the  only  lhitish 
species  of  the  family,  the  bones  of  the  arm  are  very  short  and  strong,  and  the  limb  is 
terminated  by  a broad,  flat,  shovel-like  hand,  armed  with  long  and  strong  claws,  fur- 
nished with  a curved  prolongation  of  one  of  the  carpal  bones  (called  tbe  falciform 
bone),  which  gives  additional  strength  to  the  hand,  and  so  placed  that  its  palm  is  natu- 


Fig.  3G5. — The  Mole  [Talpa  europcea). 
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1 1 rally  turned  directly  backwards,  lly  the  agency  of  these  digging  hands,  the  Mole 
burrows  with  great  rapidity,  and  the  galleries  which  it  forms  are  of  a very  complicated 
nature.  In  the  genus  Chrysochloris,  of  which  several  species  inhabit  South  Africa,  the 
anterior  feet  have  only  three  toes  ; but  in  the  majority  the  structure  is  muoh  the  same 
as  in  our  common  Mole. 

The  latter,  which  may  serve  as  a general  illustration  of  the  family,  is  found  in 
most  parts  of  Europe,  and  is  well  known  for  its  curious  cylindrical  form,  and  the 
blackness  of  its  velvet-like  coat.  Its  eyelids  are  open,  and  it  has  been  proved  by 
•experiment  to  have  the  power  of  sight,  although  it  is  a popular  belief  that  the  Molo  is 
quite  blind  ; this,  indeed,  is  the  case  with  another  species,  inhabiting  the  south  of 
Europe  (T.  cara),  which  is  supposed  to  be  the  Mole  referred  to  by  those  ancient  natural- 
ists from  whose  statements  the  charge  of  blindness  has  been  applied  to  our  species. 
Although  the  greater  part  of  this  animal’s  labour  in  digging  is  undoubtedly  expended 
in  the  pursuit  of  food,  a portion  of  his  excavations  are  of  a more  permanent  nature, 
•serving  for  his  regular  residence,  and  as  a high  road  leading  from  this  to  different 
: parts  of  the  district  which  he  has  appropriated.  His  residence  consists  of  a large 
'hillock  of  earth,  firmly  beaten  together,  and  placed  in  some  secure  situation  ; within 
this  are  two  circular  galleries,  one  above  the  other,  and  communicating  by  five  short 
passages ; the  chamber  inhabited  by  the  animal  is  excavated  in  the  centre  of  the  lower 
.gallery,  and  communicates  with  the  upper  one  by  three  short  passages.  From  the 
bottom  of  the  chamber  runs  a short  passage,  which  descends  for  a certain  distance  and 
then  rises  again  towards  the  surface,  until  it  falls  into  the  high  road  leading  from  the 
residence  to  the  creature’s  hunting  ground  ; this  also  communicates  with  the  lower 
.gallery,  and  forms  one  of  about  nine  tunnels,  which  issue  from  all  parts  of  the  latter, 
iand  which  arc  said  by  the  French  naturalists  to  open  again  into  the  high  road  at 

• various  distances.  The  high  road  is  much  larger  than  any  of  the  ordinary  tunnels 

• made  by  the  Mole  in  searching  for  his  prey,  which  open  out  from  it  in  various  direc- 

• tions,  and  its  object  is  evidently  to  give  the  animal  a free  and  rapid  communication 
with  his  fortress, — in  fact,  an  experiment  performed  in  France  proved  that  the  speed 
‘with  which  a Mole,  when  alarmed,  traversed  the  course  of  his  main  tunnel  was  nearly 
f 3qual  to  that  of  a horse  at  full  trot.  The  depth  at  which  the  road  is  made  varies 

recording  to  circumstances  ; in  ordinary  situations,  it  is  rarely  more  than  four  or  five 
i nehes,  but  in  passing  under  a road,  or  any  other  place  where  it  is  exposed  to  much 
pressure,  ihe  animal  will  carry  its  burrow  to  the  depth  of  a foot  or  more.  Whilst 
t >urrowing  in  search  of  food,  the  Mole  constantly  comes  to  the  surface,  where  it  makes 
in  opening,  and  through  this  the  earih  loosened  in  its  excavations  is  got  rid  of ; it 
brn  s the  little  heaps  well  known  as  Mole-hills.  It  is  a most  voracious  animal,  and  a 
t rery  short  first  is  fatal  to  it ; in  fact,  when  two  individuals  in  captivity  are  not  suffi- 
riently  supplied  with  food,  the  weaker  is  always  killed  and  devoured  by  the  stronger 
me.  In  winter  the  Mole  continues  active,  but  in  severe  weather  usually  seeks  its 
food  at  a greater  depth  in  the  ground  ; in  the  summer,  on  the  contrary,  it  frequently 
. [irits  its  abode  at  night,  and  hunts  for  insects  and  worms  on  the  surface.  It  swims 
frvell,  and  often  takes  to  the  water,  sometimes  for  self-preservation  when  its  re- 
rents are  invaded  by  floods,  sometimes  in  changing  its  abode,  when  its  course  is 
topped  by  a rivulet,  and  occasionally,  according  to  some  writers,  for  the  mere  pleasure 
i if  taking  a bath.  It  is  a fierce  little  creature,  and  bites  severely  when  incautiously 
eized.  The  males  also  havo  most  sanguinary  and  fatal  combats  in  the  season  of  their 
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Of  the  exotic  species,  those  of  the  genua  Chrysochloris , already  referred  to  on  I 
account  of  the  structure  of  their  anterior  limbs,  arc  further  distinguished  by  the  1 
peculiar  metallic  lustre  of  their  coats,  which  has  given  rise  to  the  name  of  Golden  I 
Mole  (0.  aurea),  applied  to  the  best  known  species.  The  Scalops  aquaticus,  a native  of  ! 
Canada  and  the  United  States,  is  commonly  known  as  the  Shrew  Mole,  from  the  I 
resemblance  of  its  dentition  to  that  of  the  Shrews,  which  form  the  types  of  the  follow- 
ing family.  In  the  genus  Condylura , the  species  of  which  are  also  inhabitants  of 
North  America,  the  nose  is  surrounded  by  a number  of  small  movable  cartilaginous 
filaments,  which  radiate  somewhat  in  the  form  of  a star,  and  are  doubtless  employed 
as  organs  of  touch.  In  their  general  habits  all  these  animals  resemble  our  common 
Mole. 

In  the  family  of  the  Soricid a,  or  Shrews,  which  includes  the  greater  part  of  the 
order,  the  feet  are  all  formed  for  progression  ; that  is  to  say,  the  anterior  members  are 
never  converted  into  organs  appropriated  for  digging.  The  eyes  are  always  perfect 
and  readily  distinguishable,  and  the  external  ears,  though  small,  are  always  present. 

In  other  respects,  the  different  animals  composing  this  group  exhibit  a remarkable 
variety  of  character ; the  dentition  presents  considerable  differences  even  in  closely 
allied  species;  the  length  of  the  legs  and  tail,  and  the  clothing  of  the  body,  are  also 
very  variable.  They  all,  however,  agree  in  living  either  on  the  surface  of  the  ground 
or  upon  trees,  and  never  in  a complicated  system  of  burrows,  such  as  that  of  the 
Moles;  their  jaws  are  always  more  or  less  elongated,  and  the  nose  is  usually  prolonged 
into  a moveable  snout.  The  Soricidse  are  found  in  all  parts  of  the  world  ; they  are  of 
small  size,  and  their  nourishment  consists  principally  of  insects,  although  some  species 
also  feed  on  vegetable  matters. 

In  the  typical  Shrews,  forming  the  genus  Sorex  and  its  allies,  the  form  of  the  body 
presents  a close  resemblance  to  that  of  the  Mice  and  Eats,  whence  the  name  of  Shrew 
Mice  is  frequently  applied  to  our  English  species.  Their  legs  are  of  nearly  equal  length, 
and  terminate  in  five  toes,  which  are  armed  with  small  claws  and  usually  free,  though 
not  unfrequently  united  by  a swimming  membrane.  The  nose  is  more  or  less  pro- 
duced, and  the  tail  is  elongated,  usually  tapering, 
covered  with  scales,  like  that  of  the  Mice,  and  with  a 
greater  or  less  number  of  bristles.  The  skin  is  clothed 
with  a short  fur.  Some  of  these  are  amongst  the  most 
diminutive  of  the  Mammalia,  and  the  largest  of  them 
are  about  the  size  of  a Eat.  They  are  generally 
furnished  with  peculiar  glands,  secreting  a fluid  of  a 
disagreeable  odour,  which  prevents  Cats  and  Dogs 
from  eating  them,  although  they  will  not  unfre- 
quently kill  them,  probably  mistaking  them  for  Mice. 
They  live  for  the  most  part  upon  insects,  worms, 
and  small  Mollusca  ; but  the  larger  species  also  prey  upon  the  smaller  Yertebrata. 

Our  British  species  all  belong  to  the  typical  genus  Sorex,  and  are  amongst  the 
smallest  of  British  animals.  The  Common  Shrew  {S.  araneus , Fig.  366)  is  well  known 
and  generally  distributed ; it  inhabits  dry  places,  where  it  grubs  about  amongst  the 
herbage  with  its  pointed  snout  in  search  of  the  insects  and  worms  on  which  it  feeds. 

It  is  a pugnacious  little  creature,  and,  like  the  Moles,  if  two  of  them  are  put  together 
they  always  fight  until  the  weaker  is  killed,  and  devoured  by  his  companion.  It  is 
remarkable  that  in  the  autumn  great  numbers  of  these  animals  are  to  be  seen  lying 


Fig.  366.— The  Common  Shrew 
( Sorex  araneus) . 
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dead  in  their  haunts,  without  any  apparent  injury ; the  cause  of  this  mortality  has  not 
been  ascertained.  The  Water  Shrew  (S.  fodiens),  another  British  species,  is  usually 
found  in  the  neighbourhood  of  water,  in  which  it  swims  and  dives  with  great  facility 
in  search  of  insects.  It  burrows  in  the  banks  of  rivers  and  brooks,  and  is  rarely  seen 
I to  wander  from  such  situations.  A third  British  species,  the  Oared  Shrew  ( S . remifer), 

| resembles  the  Water  Shrew  in  its  habits. 

The  genus  Sorex  may  be  regarded  as  the  typo  of  a subfamily,  to  which  the  name  of 
Soriana:  may  be  given.  Species  of  this  group  are  found  in  various  parts  of  both 
hemispheres,  but  principally  in  Europe  and  Africa.  Amongst  these  we  shall  only 
notice  the  Desmans  ( Myijale ),  sometimes  called  Musk  Rats,  of  which  two  species  are 
found  in  Europe — one  in  the  Pyrenees  (M.  pyrenaica),  and  the  other  in  Russia  ( M . 
moschata).  These  animals  are  the  largest  in  the  group ; they  are  remarkable  for  having 
the  nose  produced  into  a short  proboscis,  and  their  feet  palmated  and  naked  or  scaly. 
They  always  inhabit  the  neighbourhood  of  water,  in  which  they  swim  with  great 
facility,  and  feed  not  only  on  insects  and  Mollusea,  but  also  on  small  fish  and  frogs. 
They  are  also  remarkable  for  the  strong  odour  of  musk  which  they  exhale. 

The  Mncroscelidince  are  small  animals,  nearly  allied  to  the  true  Shrews,  but  differing 
from  them  by  having  the  hind  legs  much  elongated,  so  that  they  are  enabled  to  spring 
in  the  same  way  as  the  Jerboas  amongst  the  Rodentia.  Their  noses  are  long,  and 
often  produced  into  a trunk  ; their  eyes  and  ears  are  larger  than  in  the  true  Shrews, 
and  their  tails  are  long,  and  usually  covered  with  hair.  These  small  animals  are 
•peculiar  to  Africa,  and  are  most  numerous  in  its  southern  parts.  One  species,  how- 
ever, is  found  in  Algeria,  where  it  is  known  to  the  French  colonists  as  the  Rat  a trompe 
(Macroiceli les  Rozeti).  They  live  principally  in  dry  rocky  places,  and  feed  on  insects 
•and  other  small  animals,  although  it  appears  that  some  of  them  also  eat  vegetable 
<3ubstances. 

In  the  Erinaceincc,  or  Hedgehogs,  which  are  the  largest  members  of  the  family,  the 
body  is  short,  thick,  and  stout ; the  nose  is  less  pointed  than  in  the  other  groups,  the 
tail  is  short  or  entirely  wanting,  and  the  upper  surface  is  more  or  less  covered  with 
- ihort  spines,  which,  when  the  animals  roll  themselves  up  into  a ball,  as  they  always 
io  when  alarmed,  present  an  almost  insuperable  obstacle  to  any  predaceous  animal 
t .hat  may  wish  to  make  a meal  on  the  Hedgehog’s  body.  They  are  exclusively  con- 
rinea  to  the  Eastern  Hemisphere,  where  they  are  principally  found  in  the  warmer 
r -egions.  They  are  omnivorous  and  nocturnal  animals,  sleeping  during  the  day  in 
soles  under  the  roots  of  trees  or  stones,  and  in  similar  situations,  and  coming  forth  at 
light  in  search  of  insects,  fruits,  and  roots.  Those  whioh  inhabit  cold  climates  pass 
ho  winter  in  a state  of  torpidity. 

Our  only  British  species  is  the  Common  Hedgehog  ( Erinaceus  Europeans),  an  animal 
-which  is  too  well  known  to  need  any  description.  It  is  found  in  woods  and  hedgerows 
n most  parts  of  the  country,  and  is  not  unfrequcntly  kept  in  kitchens  for  the  purpose 
( T destroying  cockroaches.  It  feeds  freely  upon  almost  all  kinds  of  animal  and  vege- 
table matter,  and  kills  and  devours  animals  which  none  of  the  other  Insectivora  would 
r-en‘ure  to  attack,  such  as  Snakes,  which  it  eats,  according  to  Mr.  Broderip,  “ as  one 
would  cat  a radish.”  commencing  at  the  tail  and  eating  upwards.  In  illustration  of 
he  strength  of  the  prickles  in  its  skin,  Professor  Bell  states  that  he  has  repeatedly 
»>  eeu  a Hedgehog  belonging  to  himself  precipitate  itself  down  an  area  twelve  or  fourteen 
f eet  deep,  and,  by  rolling  itself  up  into  a ball,  arrive  at  the  bottom  without  tho  least 
anjury. 
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Several  other  species  inhabiting  Asia  and  Africa  belong  t.o  this  group,  which  also  i 
includes  the  Tanecs  ( Centetes ) of  the  Island  of  Madagascar,  in  which  the  tail  is 
entirely  wanting,  and  the  spines,  which  are  far  weaker  than  in  our  common  Hedgehog 
are  mixed  with  silky  hairs. 

The  Tupaina , or  Banxrings  are  organised  for  an  arboreal  existence ; they  resemble 
the  Squirrels  in  their  movements  and  also  present  a certain  similarity  to  the  Lemurs. 
Their  legs  arc  of  nearly  equal  length,  but  longer  than  in  the  majority  of  the  other 
Soricidso,  so  that  the  body  is  always  raised  from  the  surface  of  the  ground  ; their 
skulls  present  a striking  peculiarity,  their  orbits  being  completely  encircled  by  a 
bony  ring,  whilst  in  the  other  members  of  the  order  these  cavities  open  into  the 
temporal  fossae,  and  even  the  zygomatic  arch  is  incomplete  in  many  cases.  The 
Banxrings  are  rather  elegant  little  animals,  furnished  with  long  tails,  which  are 
generally  well  covered  with  hair,  but  in  the  Ptilocercus  Lowii , a native  of  Sumatra, 
the  tail  is  naked  and  scaly,  except  towards  the  extremity,  where  it  bears  two  series 
of  longish  hairs,  arranged  something  like  the  barbs  of  a feather.  Most  of  the 
species  of  this  group  are  found  in  the  larger  islands  of  the  Eastern  Archipelago 
(Java,  Sumatra,  and  Borneo),  but  one  or  two  species  have  been  brought  from  Pegu 
and  India.  They  live  in  the  woods,  where  they  climb  the  trees  with  great  agility, 
and  feed  upon  insects  and  fruits.  In  eating  they  hold  their  food  between  their  fore 
paws,  in  the  manner  of  a Squirrel,  and,  unlike  the  majority  of  the  animals  of  this 
order,  their  period  of  activity  is  the  day. 

- 

* 

. 1 

Order  XI.— Chiroptera. 

General  Characters. — This  order  includes  those  species  of  the  class  Mammalia 
in  which  the  general  characters  of  the  group  are  most  singularly  modified,  so  as  to 
adapt  them  for  the  exercise  of  the  power  of  flight,  of  which  they  alone  of  all  the 
Mammalia  are  possessed.  In  three  other  groups  of  this  class  we  meet  with  animals  to 
which  the  appellation  flying  has  been  given,  but  these  only  possess  the  power  of 
gliding  through  the  air  from  one  point  to  another,  by  the  agency  of  an  expanded  skin, 
which  serves  to  buoy  them  ; their  aerial  motion  consequently  differs  only  in  extent 
from  the  spring  of  an  ordinary  Mammal ; in  the  present  order,  on  the  contrary,  the 
anterior  members  are  as  complete’y  organized  for  true  flight  as  those  of  a bird,  but  the 
purpose  is  fulfilled  in  a very  different  manner. 

In  these  animals,  which  are  well  known  as  Bats,  as  in  the  Birds,  the  bones  support- 
ing the  anterior  members  are  large,  the  humerus  is  rather  short,  and  the  bones  of  the 
forearm  long,  but  the  latter  are  quite  separate  and  moveable  as  in  the  human  arm.  The 
bones  of  the  fingers,  however,  instead  of  being  amalgamated,  so  as  to  form  a single 
series,  are  all  quite  distinct,  and  when  extended  radiate  widely  from  the  wrist,  the 
hones  of  which  are  of  small  size.  The  thumb  is  short,  but  the  other  four  fingers  are 
excessively  elongated,  especially  in  the  metacarpal  region  ; the  first  finger  is  the  shortest, 
and  the  others  are  of  nearly  equal  length.  The  four  long  fingers  and  the  bones  of  the 
arm  are  united  by  a delicate  leathery  membrane,  which  is  also  united  to  the  sides  of  the 
body  as  far  as  the  extremities  of  the  hind  legs  and  sometimes  fills  up  the  space  between 
these,  and  it  is  by  the  agency  of  the  broad  wings,  formed  by  the  extension  of  the 
arms  and  fingers  (F:g.  367),  that  the  Bats  are  enabled  to  flutter  through  the  air; 
their  flight  however  is  less  powerful  than  that  of  the  maioritv  of  birds.  The 
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thumbs  of  the  anterior  feet  are  small,  free,  and  furnished  with  sharp  curved  claws, 
by  which  the  animals  can  suspend  themselves  to  the  walls  of  the  cavities  they 


Fig.  367.— Skeleton  of  a Bat. — cl,  clavicle  ; h , humerus ; cu,  ulna  ; r,  radius  ; ca,  carpus  ; pn, 
thumb ; me,  metacarpus  : ph,  phalanges  ; o,  scapula  ; f,  femur  ; ti,  tibia. 


inhabit,  and  the  thumbs,  with  the  hind  feet,  which  are  also  free  from  the  membrane, 
constitute  the  only  means  by  which  the  Bats  can  progress  on  the  ground,  where,  as 
might  be  expected  from  their  organization,  they  are  exceedingly  awkward  in  their 

movements.  The  hind  feet  are  usually  fur- 
nished with  five  distinct  toes,  all  armed  with 
sharp  claws ; they  are  small,  but  capable  of 
clinging  with  great  firmness. 

The  skull  in  these  animals  is  usually  short, 
the  jaws  being  but  moderately  produced;  the 
dentition  varies  in  the  different  families, 
according  to  the  food  on  which  the  creatures 
subsist.  The  sternum  is  furnished  with  a 
more  or  less  distinct  crest,  serving,  like  the  same 
partin  birds,  for  the  attachment  of  the  powerful 
muscles  of  the  wings.  The  tail  is  very  variable 
! in  its  development,  and  is  frequently  included  in  a portion  of  the  membrane,  (called 
the  inte  femoral  membrane),  which  extends  from  one  hind  leg  to  the  other,  and  which 
evidently  performs  an  important  part  in  steering  the  animals  in  their  aerial  course. 
1’he  body  is  covered  with  a soft  down,  but  the  membrane  of  the  wings  only  exhibits  a 
:'few  scattered  hairs.  The  mammas  are  placed  on  the  breast,  and  the  young,  when  suck- 
ng,  are  carried  about  by  the  mother  clinging  to  that  part  of  her  body;  from  the 
jfcoosition  of  the  teats,  the  Bats  were  included  by  Linnaeus  with  the  Monkeys  and  tho 
ilhiuman  species  in  hi3 first  order,  the  Primates. 

The  senses  of  the  Bats  arc  exceedingly  acute,  especially  thoso  of  hearing  and 
iL-irnell , the  ears  ore  frequently  of  enormous  size,  and  both  theso  and  the  nose  furnished 
;-ivith  lobes  of  skin,  which  probubly  give  increased  intensity  to  tho  senses  of  hearing 


Fig.  3C8. — I.ong-rared  Bat  walking. 
(Plecotus  auritus). 
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and  smell,  and  may  also  be  accessories  to  that  exquisito  sense  of  touch  which  is  cer- 
tainly exercised  by  the  delicate  membranes  of  the  ivings.  By  this  sense  the  Bats 
which  are  all  nocturnal  or  twilight  animals,  are  enabled  to  avoid  objects  which  stand 
in  their  way,  even  when  they  cannot  see  them,  as  was  proved  by  the  experiments  of 
Spallanzani,  who  blinded  several  of  these  animals,  and  found  that  in  this  mutilated 
condition  they  still  avoided  coming  in  contact  with  thieads  suspended  in  the  room 
where  they  were  flying. 

All  the  Chiroptera,  as  already  stated,  are  nocturnal  in  their  habits.  .During  the 
day  they  sleep  suspended  by  the  claws  of  their  hind  feet  from  the  sides  of  caves, 
hollow  trees,  or  holes  in  walls ; and  the  European  species  are  also  very  partial  to  the 
walls  of  old  chimnies.  Those  species  which  pass  the  winter  in  a state  of  torpidity  select 
the  same  situations  for  their  long  slumber.  They  are  found  in  all  parts  of  the  world, 
even  in  New  Holland,  but  are  most  numerous  in  tropical  climates.  Some  species  feed 
upon  insects  which  they  capture  on  the  wing,  others  upon  the  blood  of  vertebrated 
animals,  and  others  again  upon  fruits. 

Bivisions. — The  Chiroptera  may  be  divided  into  four  families,  of  which  the  first 
two  include  the  pre-eminently  insectivorous  species.  The  first  of  these  is  that  of  the 
Vespertilionidce,  or  true  Bats,  in  which  the  teeth  resemble  those  of  the  true  Insectivorous 
Mammalia,  but  vary  greatly  in  number.  The  incisors  are  two  or  four  in  the  upper, 
and  two,  four,  or  six  in  the  lower  jaw;  and  the  molars  either  four  or  five  in  the 
upper,  and  five  or  six  in  the  lower  jaw.  The  canines  are  rarely  of  large  size;  the 
anterior  or  false  molars  are  compressed  and  cutting,  and  the  true  molars  are  furnished 
with  sharply  tubercular  crowns,  adapted,  like  those  of  the  Insectivora,  for  crushing  the 
hard  skins  of  beetles  and  other  insects.  All  the  fingers  are  quite  destitute  of  nails  or 
claws,  and  the  middle  finger  has  only  three  joints;  the  tail  is  usually  well  developed, 
and  fixed  in  the  interfemoral  membrane,  but  is  sometimes  free  ( Taphozous ) ; it  is  also 
occasionally  longer  or  shorter  than  the  membrane,  but  generally  reaches  its  posterior 
margin.  The  ears  vary  greatly  in  size,  being  sometimes  shorter  than  tho  head  and 
sometimes  very  long,  and  furnished  with  an  inner  fold  (Fig.  368) ; but  the  nose  is 
always  destitute  of  leaflike  appendages. 

The  animals  of  this  family  feed  entirely  upon  insects  which  they  capture  on  the 
wing,  and  during  the  dusk  of  the  evening  in  summer  they  may  constantly  be  seen 
flying  about  in  pursuit  of  their  insect  prey.  Although  of  small  size,  they  are  exceed- 
ingly voracious,  and  must  destroy  immense  numbers  of  insects.  They  are  found 
abundantly  in  all  parts  of  the  world,  and  no  fewer  than  fifteen  species  are  described  as 
natives  of  Britain  : but  of  these  the  great  majority  are  very  rare  or  local.  The  two 
commonest  species  are  the  Pipistrelle  ( Vesper tilio  pipistrellus)  and  the  Long-eared  Bat 
(Pic co tun  auritus).  The  former  is  cur  common  Bat,  which  is  known  in  some  parts  of 
the  country  as  the  Flittermouse,  in  allusion  to  its  mouselike  body  and  its  power  of 
flight.  It  is  commonly  found  about  houses,  and  usually  reposes  in  the  crevices  of  old 
walls  and  similar  situations.  It  is  a small  species,  and  its  food  consists  principally  of 
gnats  and  other  little  insects  of  the  same  description,  in  pursuit  of  which  it.  flies  pretty 
rapidly.  The  Pipistrelle  is  also  partial  to  meat,  and  is  known  frequently  to  make  its 
way  into  pantries,  where  it  has  been  surprised  clinging  to  a joint  of  meat  in  the  act  of 
making  a hearty  meal.  Its  period  of  torpidity  appears  to  be  shorter  than  that  of  any 
of  our  other  species  of  this  family,  and  even  diu-ing  the  winter  it  may  occasionally  be 
seen  on  fine  days  in  pursuit  of  its  favourite  prey. 

The  Long-eared  Bat  (Fig.  36,8),  like  the  preceding,  is  also  found  commonly  in  the 
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neighbourhood  of  houses,  under  the  roofs  of  which  and  in  the  towers  of  churches  it  com- 
monly reposes  during  the  day.  It  is  one  of  the  most  elegant  species,  and  is  very  easily 
tamed,  when  it  will  readily  take  flies  from  the  hand,  and  even  in  some  cases  from  the  lips 
of  its  owners.  The  ears  are  very  long,  and  beautifully  transparent ; they  can  be  bent 
and  folded  into  a great  variety  of  forms,  and  when  the  animal  is  sleeping  they  are 
concealed  under  the  wings,  whilst  the  inner  lobe  of  the  ear  still  projects,  giving  the 
creature  the  appearance  of  having  short,  slender  ears. 

The  largest  British  species  is  the  Noctule,  or  Great  Bat  (V.  vociula ),  which 
measures  nearly  three  inches  in  length  exclusive  of  the  tail,  and  as  much  as 
: fifteen  inches  in  expanse  of  wing.  In  their  habits  the  exotic  species  closely  re- 

• 8emble  those  which  inhabit  Britain,  and  few  of  them  greatly  exceed  our  British  species 
in  size. 

The  second  family  is  that  of  the  Rhiiidnphidee,  or  Ilorse-shoe  Bats,  which  resemble 
the  true  Bats  in  their  general  structure  and  habits,  but  differ  from  them  remarkably  in 
the  possession  of  complicated  leaflike  mem- 
ibranous  appendages  on  the  nose,  which 
igive  them  a very  singular  and  often  for- 
tbidding appearance  (Fig.  369).  They  r« - 
‘semble  the  common  Bats  in  their  general 
.‘habits,  but  appear  to  be  even  more  noc- 
ttumal ; and  their  places  of  sojourn  during 
'.the  day  are  usually  the  darkest  caverns 
that  they  can  find. 

Of  these  Bats,  which  are  abundantly 
ddistributed  in  the  warmer  parts  of  the  earth, 

^although  peculiar  to  the  Eastern  Hemi- 
sphere, we  have  only  two  native  species, 

' the  Greater  and  the  Lesser  Horse-shoe  Bats 
( Rhinolophus  fenum-equinum  and  hippo  sl- 
ider os).  The  name  of  Horse-shoe  Bats,  ap- 
p plied  to  these  animals,  refers  to  the  form  of 
'.the  anterior  portion  of  the  nasal  appendage 
'which  surrounds  the  nostrils,  and  which  is 
esomewhat  of  the  shape  of  a horse-shoe; 

Ibehind  this  is  a second  portion,  lanceolate 
md  standing  up  in  front  of  the  forehead, 
it  die  centre  of  which  is  elevated  into  a 
remarkable  cellular  process.  The  largest  of  these  species  is  nearly  two  inches  and  a 

• aalf  long  m the  body;  it  feeds  upon  rather  large  insects,  such  as  cockchafers,  of  which, 

. row ever,  it  is  said  only  to  eat  the  b(jdy.  The  Lcgser  Horse_sboe  Bat  ig  one  Qf  th(j 


Fig.  3(59.—  Head  of  .Megaderma  frons. 


imallest  British  species  of  the  order. 

In  our  British  species  the  ears  are  of  moderate  size,  but  in  many  of  the  exotic 
LHorse-shoe  Bats  these  organs  arc  developed  to  an  extraordinary  extent,  and  furnished 
tis  in  the  Common  Long-eared  Bat,  with  very  large  membranous  auricles.  This  is 
Especially  the  case  in  the  genus  Megaderma , in  which  the  cars  are  so  large  as  to  unite 
i n the  middle  (Fig.  369).  The  nasal  appendages  also  attain  a great  development  in 
| .his  genus,  species  of  winch  are  found  in  tropical  Africa,  India,  and  the  Eastern 
calamls;  the  species  figured  (M.  front)  is  a native  of  Western  Africa.  One  of  the 
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Indian  species  (M.  lyra ) has  been  observed  to  suck  the  blood  of  other  Bats,  and  it  is 
also  said  to  be  partial  to  Frogs. 

In  the  Megaderms  there  is  an  ample  interfemoral  membrane,  but  no  tail ; in  the  1 
genus  Rhinopoma , on  the  contrary,  there  is  a long  slender  tail,  with  scarcely  any  I 
membrane,  a structure  which  gives  those  animals  a most  singular  appearance.  In  the  ' 
genus  Nyctcris,  both  the  tail  and  the  interfemoral  membrane  are  greatly  developed,  the  j 
ears  are  large  but  separate,  and  the  nasal  appendages  are  concealed.  These  Bats  have 
the  skin  of  the  body  very  loose,  forming  a sac,  which  communicates  with  the  mouth 
by  a small  opening  in  each  cheek ; through  these  apertures  the  animal  is  able  to  puff  j 
out  the  body  into  the  form  of  a ball,  but  the  object  of  this  arrangement  is  not  known 
The  species  of  this  genus  are  almost  confined  to  Africa. 

In  the  family  of  the  Phyllostomidce , or  Yampvres,  the  canine  teeth  are  of  large  size,  I 
and  the  middle  finger  consists  of  four  joints,  including  the  metacarpus.  Like  the 
Rhinolophida*,  which  they  replace  in  America,  they  are  furnished  with  a membranous 

nasal  appendage,  and  the  ears  are  usually 
ample,  and  furnished  with  a distinct 
membranous  auricle.  In  almost  all  the 
species  of  this  family  there  are  four 
incisor  teeth  in  both  jaws. 

The  Phyllostomidse  are  peculiar  to 
the  tropical  portions  of  America,  where 
they  are  met  with  very  abundantly. 
They  are  generally  of  a larger  size  than 
the  animals  of  the  preceding  families, 
the  Vampyre  (PhyUontama  spectrum,  Fig. 
370)  being  sometimes  nearly  two  feet 
and  a half  in  extent  of  wing,  and  their 
propensities  exhibit  a corresponding  de- 
gree of  ferocity.  Their  favourite  food 
appears  to  be  the  blood  of  the  larger 
Mammalia  and  birds,  which  they  attack 
during  sleep,  and  biting  a small  hole  m 
the  skin,  suck  the  blood  through  it. 
Fig.  370.— Hoad  of  the  Vampyre  Bat  ( Fhyllostoma  Cattle  and  Horses  are  verv  subject  to 
spetttum).  their  attacks,  and  appear  frequently  to 

lose  a good  deal  of  blood  from  the  wound  after  the  Bats  have  taken  their  fill ; but  it 
seems  probable  that,  unless  an  animal  has  been  bitten  severely  in  several  places,  the 
bite  is  rarely  attended  with  ill  consequences.  Fowls,  however,  are  said  often  to  die 
from  the  effects  of  the  bite.  The  older  naturalists,  deceived  by  the  accounts  given  to 
travellers  by  the  Indians  of  America,  have  published  the  most  exaggerated  statements 
of  the  dreadful  powers  of  these  creatures,  which  were  said  to  attack  men  during  the 
night  by  opening  an  artery  and  sucking  the  blood,  lulling  their  victims  the  while  by 
fanning  them  with  their  long  wings,  until  the  loss  of  blood  terminated  in  utter  ex- 
haustion. According  to  Azara,  however,  the  inhabitants  of  Paraguay  have  no  dread 
of  these  animals,  although  they  frequently  enter  the  houses,  and  suck  the  blood  of 
those  who  may  incautiously  expose  any  part  of  their  bodies  ; but  he  adds  that,  beyond 
a painful  sensation  which  lasts  for  some  days,  he  never  found  any  ill  effects  from  their 
attacks.  He  states  that  they  do  not  open  any  of  ihe  larger  vessels,  but  merely  make  a 
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small  incision  in  tho  skin.  Tsohudi,  however,  mentions  the  case  of  an  Indian  who  was 
bitten  in  the  feco  by  a species  of  this  family,  whilst  sleeping  in  the  woods  in  a state  of 
intoxication ; the  wound,  although  apparently  very  slight,  was  followed  by  so  much 
inflammation  and  swelling  that  the  man’s  features  became  quite  unrecognizable. 

In  the  majority  of  these  species  the  canines  are  long  and  sharp,  and  in  the  genus 
Desmodus,  which  possesses  only  two  incisor  teeth  in  the  upper  jaw,  these  are  also  of 
, great  size  and  very  acute,  forming  a pair  of  formidable  lancets.  Nothing  is  known  of 
the  habits  of  the  species  of  this  genus,  but  from  the  structure  of  their  teeth  they  would 
-seem  to  be  well  adapted  for  the  same  diet  as  the  true  Yampyres.  Another  remarkable 
form  of  this  family  is  the  genus  Glossophaga,  in  which  the  tongue  is  very  long,  slender, 
and  extensible;  they  are  said  to  use  this  as  a suctorial  organ,  but  nothing  certain  is 
.known  of  their  habits.  The  species  of  the  genus  Stenoderma  are  distinguished  by  their 
r frugivorous  habits ; their  tails  are  quite  rudimentary,  and  the  interfemoral  membrane 
very  small ; this  is  also  the  case  in  Desmodus  and  some  of  the  Glossophagcc ; but  the 
latter  genus  contains  species  with  both  the  tail  and  the  interfemoral  membrane  well 
developed. 

The  last  family  of  the  order,  and  the  one  which  evidently  approaches  most  closely 
to  the  Quadrumana,  is  that  of  the  Pteropidoe,  or  Roussettes,  sometimes  called  Pox 
Bats,  in  allusion  to  the  dog-like  form  of  the  head,  of  which  the  jaws  are  more  pro- 
longed than  in  the  other  Bats.  In  these  Bats  tho  incisors  are  of  small  size,  and 
four  in  each  jaw,  but  they  sometimes  fall  out  as  the  animals  increase  in  age;  the 
canines  are  also  small,  and  the  molars 
have  blunt  tubercular  crowns,  indi- 
cating a fruit  diet ; but  the  tubercles 
are  often  worn  away,  and  the  teeth 
(‘then  exhibit  a flat  surface.  The  ears 
are  always  of  moderate  size;  the 
eyes  are  larger  than  in  the  other 
Bats,  and  the  nose  is  always  desti- 
tute of  membranous  appendages. 

IThe  tail  is  short,  and  the  inter- 
f femoral  membrane  very  small  or 
(entirely  deficient.  The  first  finger 
fiiS  short,  and  furnished  with  a dis- 
tinct nail  or  claw. 

The  Pteropidae  are  entirely  con- 
fined to  the  warmer  parts  of  the 
Eastern  Hemisphere.  They  are  most 
lbundant  in  the  islands  of  the  Eastern  Archipelago,  whence  the  greater  part  of  the 
: species  are  derived ; but  they  occur  also  on  the  main  land  of  Asia,  in  the  tropical 
alands  of  the  Pacific,  in  Africa,  and  even  in  Australia.  They  arc  the  largest  of  the 
Bats,  the  Kalong  of  Java  ( Ptcropus  cdulis,  Fig.  371)  measuring  no  less  than  five  feet  in 
ixtent  of  wing,  and  nearly  two  in  length.  They  are  frugivorous  in  their  habits,  and 
,hu3  do  great  damage  in  gardens  and  plantations ; but  in  confinement  they  have  been 
: mown  to  eat  the  flesh  of  birds,  so  that  it  is  possible  they  may  vary  their  diet  in  a 
similar  manner  in  a state  of  nature.  They  have  a disagreeable  odour,  described  by 
tome  observers  as  musky,  by  others  as  “ mildewy.”  Their  flesh  is,  however,  eaten  by 
ho  inhabitants  of  the  places  where  they  occur ; and  it  is  probable  that  the  Bat  which 
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Fig.  371.— Head  of  the  Kalong  Bat  (Ptcropus  edulis). 


TI1E  QUADRUMANA. 


770 


figures  amongst  the  articles  of  food  forbidden  to  the  Jews  may  have  belonged  to  this 
group,  as  at  least  one  species  ( Eleuthcrura  agyptiaoa)  is  found  abundantly  in  Egypt 
and  the  neighbouring  countries,  and  is  even  represented  with  considerable  exactitude 
upon  some  of  the  Egyptian  monuments.  Like  the  other  Bats, ; they  are  nocturnal 
animals,  and  pass  the  day  suspended  by  the  hind  feet  from  the  branches  of  trees ; but 
some  species  are  known  also  to  fly  at  noonday. 

Order  XII. — Quadrumana. 

General  Characters. — It  is  amongst  the  highest  animals  of  this  order  that  we 
find  the  nearest  approach  in  organization  to  the  structure  which  characterizes  man  as 
an  animal,  although  it  must  be  confessed  that  the  resemblance  is  still  rather  distant. 
On  the  other  hand  those  members  of  the  order  which  stand  at  the  bottom  of  the  scale 
present  remarkable  similarities  to  animals  belonging  to  the  preceding  and  some  other 
orders,  and  between  these  two  extremes  we  find  a great  number  of  steps.  This  great 
diversity  of  structure  renders  the  determination  of  the  exact  limits  of  the  order  some- 
what difficult,  and  although  the  majority  of  the  Quadrumana  are  easily  recognizable, 
the  order  also  contains  some  animals  whose  title  to  such  a position  is  rather  doubtful. 

The  essential  character  of  the  group  consists  in  the  structure  of  the  extremities. 
In  the  typical  forms,  all  the  feet  are  furnished  with  opposable  thumbs,  so  that  they  are 
in  fact  converted  into  hands,  by  means  of  which  the  creatures  are  admirably  fitted  for 
an  arboreal  existence.  In  many  species,  however,  the  anterior  members  possess  only 
four  fingers,  and  the  opposable  thumbs  are  confined  to  the  hind  feet,  and  the  almost 
universal  prevalence  of  this  structure  throughout  the  order  may  be  considered  as  their 
most  characteristic  peculiarity  ; a similar  confirmation  occurs  nowhere  else  amongst 
the  Mammalia,  except  in  some  of  the  Opossums.  In  their  movements  these  animals  are 
as  truly  Quadrupeds  as  most  of  the  clawed  Mammalia,  for  in  a state  of  nature  they 
appear  never  to  walk  on  the  hind  legs,  which  in  fact  are  too  weak  to  be  employed 
as  in  the  human  subject  as  the  sole  organs  of  motion,  and  moreover  the  stiucture  of 
the  feet  is  such  that  when  on  the  ground  the  animals  are  compelled  to  walk  upon  the 
side  of  the  foot,  instead  of  applying  the  sole  to  the  ground  as  in  man.  Thus  we  sea 
that  however  remarkably  the  general  appearance  of  some  of  these  creatures  may 
simulate  that  of  man,  there  is  in  reality  a wide  difference  between  the  highest 
Monkey  and  the  most  degraded  forms  of  the  human  species. 

In  the  structure  of  the  brain  and  skull  these  animals  also  exhibit  a gradual 
approach  to  the  human  type,  but  the  differences,  especially  in  the  latter,  are  still  very 
striking.  In  the  most  man-like  Apes  the  resemblance  of  the  skull  to  that  of  man  is 
greatest  in  the  young  animals,  and  as  these  have  been  most  frequently  under  the 
observation  of  naturalists,  they  have  given  rise  to  very  false  notions  as  to  the  extent 
of  this  similarity,  for  as  the  animals  increase  in  age,  the  jaws  gradually  lengthen 
until  in  the  adult  Orangs  and  Chimpanzees,  they  form  a prominent  muzzle,  almost 
as  long  as  that  of  a dog.  The  dentition  also  is  very  different,  the  canine  teeth  espe- 
cially being  exceedingly  large  and  strong,  and  interlocking  like  those  of  a carnivorous 
animal ; thus  it  becomes  necessary  that  gaps  should  be  left  between  the  canines  and 
the  incisors  or  false  molars  for  the  reception  of  the  canines  of  the  opposite  jaw,  whilst 
in  man  the  teeth  run  in  an  uninterrupted  series  in  both  jaws.  The  form  of  the  teeth 
is,  however,  very  similar  to  that  which  prevails  in  the  human  subject,  the  molars 
being  broad  and  obtusely  tubercular,  as  indeed  is  generally  the  case  in  animals  which 
feed  on  fruits  or  on  a mixed  diet. 
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The  orbits  arc  always  completely  closed,  and  the  eyes  of  moderate  or  large  size. 
The  ears  are  usually  small,  but  vary  greatly  in  form.  The  skin  is  covered  with  hair 
on  all  parts,  except  the  palms  of  the  hands  and  the  face,  and  buttocks  of  some  species. 
The  tail  is  sometimes-  rudimentary  or  wanting,  but  usually  of  considerable  length,  and 
its  extremity  is  often  capable  of  being  employed  as  a prehensile  organ,  which  is  of 
, great  service  to  the  animals  in  their  arboreal  residence.  The  nails  are  generally  flat 
like  those  of  man,  but  some  species  are  furnished  with  curved  claws,  whilst  others 
possess  such  claws  on  some  of  the  fingers,  and  flat  nails  on  the  rest.  The  mammoe 
| are  usually  two  in  number,  and  placed  on  the  breast,  as  in  the  preceding  order. 

The  Quadrumana  vary  greatly  in  size,  some  of  the  Apes  exceeding  even  man  in 
stature,  whilst  others  are  not  larger  than  a Squirrel.  They  are  almost  exclusively 
confined  to  the  tropical  regions  of  the  earth,  where  they  live  in  troops  in  the  forests, 
and  feed  for  the  most  part  upon  fruits,  although  a good  many  are  not  averse  to 
animal  food  when  it  comes  in  their  way,  and  Home  even  appear  to  subsist  habitually 
.upon  it. 

Divisions. — Wc  may  divide  the  Quadrumana  into  four  sections.  The  first  of 
■ these  includes  only  the  family  of  the  Galeopithecidce , or  Flying  Lemurs, — a small  group 
of  animals  which  evidently  connect  the  Quadrumana  with  the  Chiroptera,  and  which 
rhave,  indeed,  been  placed  in  the  latter  order  by  many 
differ  in  many  important  particulars  from  the  other  mem- 
bers of  this  order,  and  especially  in  the  total  want  of 
opposable  thumbs  on  all  the  feet,  which  are  composed 
of  five  fingers,  arranged  in  a single  series,  and  united 
•together  by  a small  membrane.  These  fingers  are,  how- 
eaver,  adapted  for  climbing,  and  are  not,  as  in  the  Bats, 
prolonged  to  furnish  support  to  broad  membranous  wings, 

"although  the  animals  are  furnished  with  a very  broad 
'old  of  skin,  which  extends  from  the  sides  of  the  neck  to 
he  wrists,  from  these  to  the  base  of  the  feet,  and  is  even 
i :ontinued  between  the  hind  legs  so  as  to  involve  the  tail, 
in  the  same  way  as  in  many  of  the  true  Chiroptera.  It 
i 3 evident  that  this  membrane,  which  is  entirely  clothed 
trvith  hair,  is  to  be  regarded,  like  the  similar  provision  of 
he  Flying  Squirrels  and  Phalangers,  merely  as  a sort  of 
larachute,  by  means  of  which  its  possessor  is  enabled  to 
* erform  leaps  of  amazing  extent,  although  it  must  be 
: mfessed  that  in  its  general  arrangement,  leaving  the 
t cructure  of  the  hands  out  of  the  question,  it  presents  a 
? '•onderful  similarity  to  the  wing  of  a Bat.  In  other  respects  the  Galeopithecidse 
rxhibit,  in  a remarkable  manner,  characters  intermediate  between  those  of  the  Lemurs 
:nd  the  true  Chiroptera.  The  form  of  the  head  is  the  same  as  in  the  former  group, 
i ut  the  orbit3  are  incomplete,  as  in  the  Bats.  The  dentition  resembles  that  of  the 
, omurs,  but  presents  some  curious  characters.  The  incisors  are  four  in  the  upper, 
r,ad  six  in  the  lower  jaw;  the  former  are  placed  quite  at  the  sides  of  the  jaw,  so  as  to 
avc  a wide  vacant  spaco  in  front,  and  the  second  or  hindmost  incisor  is  inserted  by 
* vo  roots,  which  give  it  the  appearance  of  a false  molar ; and  this  is  also  the  case 
ith  the  following  tooth,  which  may  be  regarded  as  the  representative  of  the  canine, 
he  lower  incisors  project  in  front  of  the  jaw,  and  the  four  intermediate  ones  exhibit  a 


zoologists.  They  certainly 


Fig.  372. — Flying-  T.enuir 
( Gal  copit  hecus  volitans) . 
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singular  structure,  being  very  broad,  flat,  and  deeply  notched  or  cleft  into  teeth  some- 
thing like  those  of  a comb.  The  Galeopithecidm  differ  from  the  other  Quadrumana  in 
the  possession  of  two  pairs  of  pectoral  mamma). 

These  singular  animals  arc  all  inhabitants  of  the  Indian  islands,  where  they  live  in 
the  forests,  and  pass  the  day  suspended  by  their  hind  legs,  like  the  true  Bats,  from  the 
branches  of  trees.  The  night  is  their  period  of  activity,  and  they  then  climb  about 
the  trees  with  great  ease,  and  glide  from  one  tree  to  another  by  the  aid  of  their  broad 
lateral  membranes.  In  this  way  it  is  said  they  will  pass  over  a space  of  more  than  a 
hundred  yards.  They  appear  to  feed  upon  almost  anything,  but  principally  on  fruits, 
insects,  small  birds  and  their  eggs. 

The  best  known  species  (Galcopithecus  volitans,  Fig.  372)  is  found  in  Java,  Sumatra, 
and  Borneo.  It  measures  about  twenty  inches  in  length. 

The  second  section  of  this  order  also  includes  one  family, — that  of  the  Chiromydce,— 
which,  as  far  as  we  at  present  know,  has  only  a single  representative,  the  Chiromys 
Madagascar  iensis , or  Aye-Aye,  which  presents  characters  of  as  problematical  a nature 
as  those  of  the  preceding  family.  The  Chiromys,  in  fact,  appears  to  form  the  connect- 
ing link  between  the  Quadrumana  and  the  Rodents ; and  it  has  been  placed  by  different 
zoologists  sometimes  in  one  and  sometimes  in  the  other  of  these  orders. 

In  its  form,  this  remarkable  animal  presents  a close  resemblance  to  a Squirrel ; 
and,  when  first  discovered,  it  was  supposed  to  be  a species  of  the  old  genus  Sciurus. 
Its  dentition  also  is  almost  identical  with  that  of  a Rodent  animal,  consisting  of  a pair 
of  powerful  incisor  teeth  in  each  jaw,  separated  from  the  molars  by  a wide  empty 
space ; the  canines  are  entirely  deficient.  The  skull,  however,  is  distinguishable  from 
that  of  a Rodent  from  its  having  the  orbits  encircled  by  a complete  bony  ring.  The 
structure  of  the  feet  is  also  different , the  anterior  members  have  five  very  long,  slender 
fingers,  armed  with  claws  ; and  the  thumb,  although  not  exactly  in  the  same  line  with 
the  other  fingers,  is  scarcely  opposable  ; but  the  posterior  members  are  furnished  with 
complete  hands,  of  which  the  thumb  has  a flat  nail,  and  the  first  finger  a subulate 
claw  like  that  of  the  true  Lemurs.  The  body  of  this  animal  is  clothed  with  longish 
smooth  hairs,  with  an  under  coat  of  a woolly  nature.  The  tail  is  long  and  bushy,  and 
the  ears  large  and  naked.  The  mammee  are  situated  on  the  groin. 

The  Aye-Aye  has  been  found  only  in  the  forests  of  Madagascar,  where  it  appears 
to  be  very  rare,  as,  when  first  discovered  by  Sonnerat,  it  was  unknown  to  the  natives, 
and  the  name  Aye-Aye  which  he  gave  it  is  said  to  be  their  expression  of  surprise 
when  the  animal  was  first  shown  to  them.  It  is  a slow,  nocturnal  animal ; but 
scarcely  anything  is  known  of  its  mode  of  life,  some  naturalists  asserting  that  it  lives 
on  insects,  whilst  others  suppose  it  to  be  frugivorous. 

In  the  third  group,  which  includes  two  families,  and  to  Which  the  name  of  Prositnia 
has  been  given,  we  find  the  thumbs  of  the  hind  feet  always  opposable,  and  the  first 
finger  furnished  with  a claw,  even  when  the  others  bear  nails.  The  teeth  are  of  three 
kinds,  and  never  show  any  resemblance  to  those  of  the  Rodentia ; the  nose  is  usually 
slender  and  pointed,  and  the  tail  long  and  bushy.  These  animals  appear  to  lead  from 
the  typical  Quadrumana  to  the  Insectivora. 

The  first  family  of  this  group,  that  of  the  Tar  sides,  consists  of  insectivorous 
animals,  characterized  by  the  acute  tubercles  of  their  molars.  The  incisors  are  very 
variable  in  number ; the  canines  are  large  ; the  nose  is  more  or  less  pointed ; the  eyes 
are  usually  very  large  and  directed  forwards,  and  the  ears  are  large  and  membranous. 
The  tail  is  long,  sometimes  bushy,  and  sometimes  furnished  with  a tuft  of  longer  hair 
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towards  the  tip.  The  tarsus  in  these  animals  is  usually  of  considerable  length ; this  is 
especially  the  case  in  the  typical  genus  Tarsius,  in  which  tho  toes  of  the  hind  feet  vary 
most  curiously  in  their  development.  Both  the  fore  and  hind  feet  are  furnished  with 
opposable  thumbs,  In  the  genus  Otolionus,  the  ears  are  exceedingly  largo  like  those  of 
tho  Bats,  and  can  be  folded  down  in  the  same  way.  These  are  all  nocturnal  animals 
of  small  size,  natives  of  the  tropical  parts  of  Africa,  and  some  of  the  Indian  Islands, 
where  they  live  in  the  forests  and  climb  about  the  trees  at  night  in  search  of  insects. 

A second  family,  very  closely  allied  to  that  of  the  preceding,  is  that  of  the  Nycti- 
celirice,  or  Loris,  which,  in  fact,  differ  from  the  Tarsidse  principally  in  the  small  size  of 
the  ears  and  the  complete  deficiency  of  the  tail.  They  are  also  remarkable  for  the 
large  size  of  the  eyes,  which  are  placed  close  together  on  the  front  of  the  head. 
There  are  only  two  known  species  of  this  family,  natives  of  India  and  the  Indian 
islands ; they  are  nocturnal  in  their  habits  and  very  slow  in  their  movements,  whence 
the  name  of  Slow  Lemurs  is  frequently  applied  to  them  ; their  food  is  said  to  consist 
of  small  birds  and  insects,  which  they  are  able  to  capture  at  night,  notwithstanding 
the  extreme  slowness  of  their  movements. 

The  last  family  of  the  Prosimim  is  that  of  the  LemuricUe,  or  Lemurs,  in  which  the 
true  molars  are  furnished  with  blunt  tubercles,  indicating  the  more  or  less  frugivorous 

4 4 

habits  of  the  animals.  The  dentition  in  the  Lemurs  is  as  follows — incisors,  - or  of 
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which  the  upper  are  perpendicular,  the  lower  nearly  horizontal ; canines,  J ; pne- 
*) 2 3 ' 3 3 3 

molars^ or  ~,  pointed;  molars,  tubercular.  The  upper  canines  are 

long,  compressed,  and  sharp  ; but  the  lower  ones  project  forwards  at  the  side  of  the 
incisors,  which  they  resemble  in  form.  The  head  is  rounded,  but  the  snout  is  elon- 
gated, slender,  and  pointed,  like  that  of  a Fox,  whence  the  name  of  Fox-nosed 
Monkeys,  sometimes  applied  to  the  Lemurs.  The  legs  are  tolerably  long,  and  all  the 
thumbs  are  opposable ; the  nails  are  all  flat,  with  the  exception  of  that  on  the  first 
finger  of  the  hinder  hand,  which  forms  a sharp,  subulate  claw.  The  eyes  are  large, 
and  placed  on  the  front  of  the  head ; the  ears  are  small ; the  body  is  covered  with  a 
soft  fur,  and  the  tail  is  usually  elongated. 

These  animals,  which  are  often  exceedingly  beautiful,  are  peculiar  to  the  great 
island  of  Madagascar,  where  they  appear  to  take  the  place  of  the  Monkeys  so  abundant 
in  all  the  tropical  parts  of  Africa,  but  which  do  not  occur  in  Madagascar.  They  are 
nocturnal  animals,  generally  of  great  activity ; they  feed  principally  on  fruits  and 
insects,  but  also  occasionally  upon  small  birds  and  their  eggs,  which  appear  to  be 
favourite  articles  of  food  with  the  Quadrumana  in  general.  The  female  produces  a single 
young  one  at  a birth ; this  she  attends  with  the  most  affectionate  assiduity,  carrying  it 
about  with  her  for  a long  time ; the  young  Lemur  at  first  clings  to  the  breast  of  the 
mother,  where  it  is  almost  concealed  amongst  the  long  hair,  but  when  more  mature 
secures  itself  by  coiling  round  its  parent’s  body  (Fig.  10).  In  confinement  these 
animals  are  gentle  and  playful ; and  although  their  long  upper  canines  enable  them  to 
bite  severely,  they  rarely  exert  this  power  except  when  greatly  irritated. 

The  largest  species  is  the  Indri  ( Indris  brevicaudatus ),  in  which  the  tail  is  reduced 
to  a mero  rudiment ; this  animal  measures  about  three  feet  in  height  when  standing 
npon  its  hind  legs.  The  ordinary  species  are  about  tho  size  of  large  Cats.  One  of  tho 
most  elegant  species  is  the  Ring-tailed  Lemur  ( Lemur  Cattn),  which  is  of  a delicate 
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gray  colour,  with  the  checks  and  throat  whitish,  and  the  long  bushy  tail  beautifully 
adorned  with  rings  of  black  and  white. 

From  the  Lemurs  we  pass  to  the  last  great  section  of  the  Quadramana,  that  of  the 
Simice,  or  true  Apes.  In  these  animals  the  incisor  teeth  are  always  four  in  each  jaw, 
and  directed  downwards  and  a little  forwards  ; the  canines  arc  well  developed  in  both 
jaws,  and  the  molars  very  similar  to  those  of  the  human  species.  The  nails  are  either 
flattened  or,  with  the  exception  of  those  of  the  thumbs,  converted  into  claws ; hut  the 
first  finger  of  the  hinder  extremity  never  presents  the  solitary  claw  characteristic  of  the 
preceding  section.  The  skin  of  the  face  is  usually  naked  ; the  extremities  are  long, 
but  the  anterior  pair  are  always  longer  in  proportion  than  in  man ; in  some  species, 
indeed,  the  arms  attain  an  excessive  length.  In  these  animals  we  notice  a gradual 
approach  in  structure  to  the  human  organization,  the  lower  species  being  still  to  a 
great  extent  quadruped  in  their  form,  whilst  the  higher  ones  present  a more  distinct 
resemblance  in  aspect  and  gesture  to  man.  They  are  all  active,  mischievous  creatures ; 
but  the  smaller  species  exhibit  a prying  disposition  and  a drollery  of  manner  which 
have  always  caused  them  to  be  regarded  in  a ludicrous  light,  whilst  the  larger  species 
are  ferocious  brutes,  whose  great  strength  and  formidable  weapons  render  them  most 
dangerous  enemies. 

Differences  in  the  position  of  the  nostrils  enable  us  to  divide  the  Ape3  into  two 
great  natural  groups,  which  coincide  remarkably  with  the  geographical  distribution  of 
the  animals.  Thus  in  the  Apes  of  the  New  World  the  nose  is  flat  and  broad,  and  the 
septum  is  very  wide,  so  that  the  nostrils  are  placed  far  apart  at  the  sides  of  the  nose ; 
in  those  of  the  Eastern  Hemisphere,  on  the  contrary,  the  septum  is  narrow  and  the 
nostrils  are  approximated.  The  former  have  been  called  Platyrrhince,  and  the  latter 
Catar  rhino;. 

The  American  Monkeys,  or  Platyrrhinae,  form  two  distinct  families.  In  the  first 
of  these,  that  of  the  Hap al idee,  or  Marmosets,  there  is  the  same  number  of  teeth  as  in 


the  Old  World  Apes,  namely — incisors 
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the  tubercles  of  the  molars  are  acute,  indicating  the  insectivorous  habits  of  the  animals. 

Notwithstanding  this  pe- 
culiarity in  the  dentition, 
however,  they  resemble 
the  ordinary  American 
Monkeys  in  their  general 
structure.  They  are  all 
small  Monkeys,  about  the 
size  of  a Squirrel  or  a 
little  larger ; their  heads 
are  rounded,  and  their 
oars  usually  furnished 
with  a tuft  of  hair.  The 

hind  feet  are  provided 
Fig.  ^73.  Marmoset  [Hapale  peniciUata).  ,rith  an  opp0sable  thumb, 

which  bears  a flat  nail ; but  all  the  other  fingers  of  both  pairs  of  extremities  are  armed 
with  sharp  claws,  and  the  thumb  of  the  anterior  members  is  scarcely  opposable.  The 
tail  is  long  and  usually  bushy,  but  never  adapted  for  prehension ; and  the  whole  body 
is  clothed  with  a soft  woolly  fur. 
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These  elegant  littlo  creatures  are  found  in  great  abundance  in  the  forests  of  Brazil, 
•where  they  run  about  the  trees  in  a manner  very  similar  to  that  of  our  Squirrel,  which 
they  a good  deal  resemble  in  appearance.  They  feed  on  insects  and  fruits,  and  also  on 
birds  and  their  eggs  ; indeed  they  seem  to  be  very  predaceous  little  creatures,  although 
they  may  be  easily  tamed,  and  were  formerly  favourite  pets  with  fashionable  ladies. 
There  are  numerous  species,  twenty-five  or  thirty  being  already  described ; whilst  from 
the  reports  of  travellers  there  appear  to  be  many  more  which  are  still  unknown  to 
naturalists. 

The  remainder  of  the  American  Monkeys  belong  to  the  great  family  of  the  Cebida,  in 
which  there  are  thirty-six  teeth  in  all,  the  molars  being  six  in  number  on  each  side  of 
each  jaw.  The  face  is  usually  naked,  but  frequently  surrounded  by  tufts  or  bushes  of 
long  hair,  which  give  these  Monkeys  a singularly  whiskered  appearance.  The  Cebidae 
have  neither  cheek  pouches  nor  posterior  callosities,  which  are  usually  possessed  by 
the  Old  World  Monkeys.  Their  fingers  are  all  furnished  with  flat  nails,  but  the  thumbs 


Fig.  374. — The  White-throated  Sajou  [Ccbus  hypolcucos). 

are  sometimes  deficient  on  the  anterior  members  ; and  their  tails  are  always  long,  and 
generally  prehensile.  Like  the  Ilapalidfc,  these  Monkeys  are  confined  to  the  forests 
of  tropical  America.  They  are  light  and  elegant  in  their  forms,  and  exhibit  wonderful 
agility  in  their  movements,  although  they  are  inferior  in  strength  to  the  Monkeys  of 
the  Eastern  Hemisphere.  Their  food  is  various,  that  of  some  species  consisting  almost 
entirely  of  insects,  whilst  others  feed  principally  on  fruits.  The  majority,  however, 
appear  to  devour  indiscriminately  almost  anything  that  comes  in  their  way,  such  as 
fruits,  seeds,  insects,  eggs,  and  birds.  They  are  generally  of  moderate  or  small  size, 
and  appear  to  be  of  a milder  and  moro  tractable  disposition  than  their  Old  World 
brethren. 

In  climbing  about  in  the  trees,  the  prehensile  tails  with  which  most  of  these  animals 
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are  furnished  are  of  the  greatest  service  to  them  ; they  act,  in  fact,  in  place  of  a third 
hand.  This  is  especially  the  case  in  the  Spider  Monkeys  (. Atelea ),  in  which,  the  tail 
appears  to  possess  tho  greatest  amount  of  prehensile  power.  They  often  suspend  the 
whole  weight  of  tho  body  upon  the  tail  alone,  and  its  delicacy  is  said  to  he  so  great 
that  the  animals  can  pick  up  small  objects  with  it.  The  Spider  Monkeys  are  destitute 
of  thumbs  on  the  anterior  limbs.  The  Howling  Monkeys  ( Mycetes ) are  also  remarkable 
members  of  this  family.  In  these  animals  the  hyoid  bone  and  thyroid  cartilage  are  of 
immense  size,  and  the  former  constitutes  a bony  case,  which  receives  a large  pouch 
communicating  with  the  larynx.  It  is  by  the  reverberation  produced  by  this  appa- 
ratus that  the  Howling  Monkeys  produce  those  tremendous  sounds  from  which  they 
have  received  their  name,  and  which,  when  heard  in  the  heart  of  the  forest,  are  said  to 
have  a most  appalling  effect.  According  to  Humboldt,  they  can  be  heard  at  a distance 
of  nearly  a mile.  Many  of  the  species,  in  which  the  tail  is  but  slightly  prehensile, 
have  that  organ  clothed  with  long  hairs ; but  in  some  of  them  its  extremity  is  naked 
beneath. 

The  Catarrhinse  form  only  a single  family, — that  of  the  Simiidce , or  Old  World 
Apes.  In  this  family  the  dentition  is  the  same  as  in  Man,  except  the  prominence  of 
the  incisors  and  the  great  size  of  the  canines ; the  total  number  of  teeth  is  thirty, 
arranged  as  in  the  Marmosets.  The  molars  are  nearly  cubical,  with  the  tubercles  of 
the  crown  blunt.  The  tail  is  very  variable  in  length,  but  never  prehensile ; in  some 
species  it  is  entirely  deficient.  Cheek  pouches  and  callosities  exist  in  nearly  all  the 
species.  The  thumbs  are  well  developed  on  all  the  extremities,  except  in  the  genus 
Cblobus,  in  which  the  anterior  thumbs  are  wanting.  All  the  animals  of  this  family 
feed  principally  upon  fruits  and  seeds,  but  they  occasionally  also  feast  upon  small 
animals  of  different  kinds  and  birds’  eggs. 

Of  the  Long-tailed  Monkeys  with  cheek  pouenes  and  callosities,  those  forming 
the  genus  Semnopithecus  are  confined  to  the  south  of  the  Asiatic  continent  and  the 
Indian  islands.  Amongst  these  we  may  notice  the  Hoonuman  or  Sacred  Monkey  of 
the  Hindoos  ( S . JEntellus ),  which  is  regarded  with  such  veneration  by  the  natives  of 
India,  from  a superstitious  notion  that  it  is  a “ metamorphosed  prince,”  that  killing 
one  of  them  is  a capital  crime.  As  might  be  expected,  this  treatment  has  been  exceed- 
ingly favourable  to  the  multiplication  of  the  species,  which  exists  in  such  numbers  in 
India  as  to  be  a complete  pest,  from  its  destroying  such  quantities  of  fruit.  Another 
species  of  this  genus  is  the  Proboscis  Monkey  ( S . larvatus ),  a large  Monkey  which 
inhabits  Borneo,  and  is  remarkable  for  having  the  nostrils  placed  beneath  a very  pro- 
minent arched  snout,  which  looks  like  a caricature  of  the  Roman  variety  of  that 
feature.  The  cheek  pouches  are  but  slightly  developed  in  the  Semnopitheci , but  the 
structure  of  the  stomach  is  very  singularly  complicated. 

Nearly  allied  to  the  preceding  is  the  genus  Colobus,  of  which  the  species  are  con- 
fined to  Africa.  They  are  distinguished  by  the  absence  of  thumbs  on  the  anterior 
limbs.  Their  hair  is  very  long,  and  the  skins  of  some  species  inhabiting  Western 
Africa  are  much  used  as  furs.  Most  of  the  African  Monkeys  belong  to  the  genus 
Cercopithecus,  in  which  the  cheek  pouches  are  well  developed,  and  the  tail  is  at  least 
as  long  as  the  body.  They  are  small,  and  often  rather  elegant  animals,  which,  when 
taken  young,  may  be  readily  tamed.  The  species  of  the  genus  Macacus , and  its 
allies  are  found  for  the  most  part  in  Asia,  but  some  occur  in  the  north  of  Africa ; 
amongst  others  the  Barbary  Ape  ( Macacus  Inuus),  of  which  there  is  a colony  on  the 
Rock  of  Gibraltar  ; these  are  the  only  Wild  Quadrumana  in  Europe.  In  this  species 
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the  tail  is  reduced  to  a very  small  size,  and  in  an  allied  species,  the  Cynopithecua 
niger , this  organ  is  entirely  wanting. 

This  animal  appears  to  lead  to  the  Baboons  ( Cynocephalus , etc.),  in  which  the  tail  is 
always  short,  and  often  rudimentary,  the  head  very  large,  with  the  jaws  prolonged 
like  those  of  a dog,  and  the  callosities  of  great  size,  and  usually  adorned  with  the 
most  brilliant  colours.  The  Baboons,  which  are  all  inhabitants  of  Africa,  are  amongst 
the  fiercest  and  most  disgusting  of  the  Quadrumana.  They  are  of  large  size  and  immense 
strength,  and  in  their  disposition  they  are  generally  exceedingly  vicious,  although 
instances  of  their  being  reduced  to  a tame  condition  are  not  wanting.  The  Mandrill 
(Fapio  Mormon)  is  one  of  the  largest  of  the  Baboons  and  attains  nearly  the  height  of 
a man.  In  this  species,  and  in  the  Drill  (P.  leucophcea),  there  is  a strong  ridge  on  each 
cheek,  which  is  covered  with  a nakid  skin ; in  the  Drill  this  is  black,  but  in  the 
Mandrill  it  is  of  a most  brilliant  azure  blue. 

The  highest  group  of  the  Quadrumana  is  that  in  which  the  animals  are  destitute 
alike  of  tails  and  cheek  pouches ; these  are  called  the  Anthropomorphous  Apes , 
from  their  making  the  nearest  approach  to  the  human  species.  The  species  of  these 
large  Apes  are  found  in  the  forests  of  Africa  and  Asia,  where  they  live  in  flocks,  and 
some  of  them  even  make  a sort  of  shelter  amongst  the  branches  of  the  trees.  Their 
arms  are  always  long  in  proportion  to  their  hind  limbs,  and  this  is  especially  the  case 
in  the  Orang-Outan  (Simia  Satyrus ) and  the  Gibbons  ( Hylobates ) of  the  East,  in 
which  the  arms  are  so  long  as  to  reach  the  ground  when  the  animal  is  upright.  The 
: Gibbons  have  callosities  on  the  buttocks,  which  is  not  the  case  in  the  Orang.  The 
Chimpanzees  ( Troglodytes ) are  the  most  anthropomorphous  of  the  Apes,  and  in  the 
>,  young  state  the  skull  and  brain  approach  more  closely  to  the  human  form  than  in  any 
other  mammal.  The  difference  is,  however,  sufficiently  marked,  and  continues 
increasing  with  the  age  of  the  animal,  by  the  constant  production  of  the  jaws,  until 
• the  head  almost  resembles  that  of  one  of  the  Baboons,  to  which  the  adult  Chimpanzees 
n 8 scarcely  yield  in  fierceness. 

The  common  Chimpanzee  (T.  niger ) is  a large  animal,  measuring  as  much  as  five 
If  feet  in  height;  it  was  formerly  confounded  with  the  Orang.  A second  species  of; 
If  Chimpanzees  has  been  recently  discovered  on  the  west  coast  of  Africa,  which  has  been 
|cdescribed  as  the  type  of  a second  genus  under  the  name  of  Gorilla,  the  denomination 

(^applied  by  Hanno  the  Carthaginian  voyager,  some  two  thousand  years  ago,  to  one  or 
c other  of  these  specias.  The  Gorilla  is  said  to  measure  six  or  seven  feet  in  height 
vwhen  adult,  and  as  its  strength  is  in  proportion  to  its  gigantic  stature,  it  is  a most 
f formidable  animal,  particularly  as  the  male  always  attacks  a man  when  he  sees  him. 

Order  XIV.  Bimana. 

The  last  and  highest  order  of  the  Mammalia  includes  only  the  human  species.  By 
ilLinnseus  it  was  amalgamated  with  the  Monkeys  and  Bats  in  his  order  Primates  ; sub- 
* sequent  writers  separated  it  under  the  above  denomination,  and  some  even  refused  to 
sallow  the  human  race  to  enter  the  zoological  series  at  all.  Some  modem  zoologists, 
laowever,  have  recurred  to  the  views  of  Linnccus  so  far  as  to  have  revived  the  order  of 
I Primates  for  the  reception  of  Man  and  the  Quadrumana,  holding  that  the  highest  of 
t .he  latter  tread  so  closely  upon  the  heels  of  humanity  that  it  is  not  easy  to  draw  the 
I ine  between  them.  This  view  is  also  held  by  the  advocates  of  tho  theory  of  the 
f arogressivo  development  of  animals,  whoso  object,  of  course,  must  bo  to  lessen  as 
much  as  possible  tho  distance  between  the  most  anthropomorphous  Apes  and  the 
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human  race ; but  any  one  who  will  compare  an  Orang  or  Chimpanzee  with  a Man 
will  at  once  see  that  the  differences  in  organization  are  so  great,  that  it  would  require 
many  steps  of  progressive  development  to  pass  from  the  one  to  the  other.  Inde- 
pendently of  the  great  hulk  of  the  brain,  and  the  consequently  increased  size  of  the 
skull  in  the  human  species,  the  bones  of  the  face  are  much  smaller  in  proportion  and 
less  prominent,  the  teeth  are  more  even,  and  form  a continuous  row  in  each  jaw. 
The  arms  are  much  shorter  than  in  the  highest  Apes,  and  the  thumb  is  much  longer  in 
proportion  to  the  fingers,  and  endowed  with  a greater  degree  of  opposability  and  power 
of  motion ; and  the  hand  is  consequently  adapted  for  a greater  variety  of  purposes. 
But  it  is  in  the  adaptation  of  the  hind  limbs  solely  to  the  purposes  of  terrestrial 
progression  that  we  find  the  greatest  difference  between  Man  and  the  Apes.  In  the 
latter  these  members  are  shorter  than  the  arms,  and  always  furnished  with  an  oppo- 
sable thumb  ; the  animals  never  walk  upright  from  choice,  and  when  they  do  their 
gait  is  awkward  and  hobbling,  from  their  inability  to  apply  the  whole  sole  of  the  foot 
to  the  ground.  In  Man,  on  the  contrary,  the  development  of  the  posterior  members  is 
earned  to  a great  perfection,  the  thigh  especially  being  longer  and  more  powerful  in 
proportion  than  in  any  other  animal ; the  flat  sole  of  the  foot  affords  a firm  base,  and 
the  anterior  members  are  thus  left  free  for  the  performance  of  those  multifarious 
offices  to  which  Man  is  undoubtedly  indebted  for  the  whole  of  his  physical  superiority 
over  all  other  created  beings. 

The  preceding  remarks  are  only  intended  to  show  that  although  physically  Man 
must  be  regarded  as  belonging  to  the  class  Mammalia,  there  are  sufficient  differences 
to  warrant  us  in  keeping  him  quite  separate  from  the  Quadrumana.  In  other  respects 
the  natural  history  of  Man  is  so  mixed  up  with  considerations  not  strictly  of  a 
zoological  nature,  that  we  shall  follow  the  example  of  those  who,  for  various  reasons, 
have  excluded  our  species  from  their  treatises  on  zoology,  more  especially  as  one  of 
the  most  important  branches  of  the  subject,  the  “ Varieties  of  Man,”  has  already 
been  ably  treated  of  by  Dr.  Latham  in  the  first  volume  of  this  series. 

W S.  DALLAS. 
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Aardvakk,  726. 

Aard-wolf,  or  earthwolf,  752. 

Abdominalia  (Lat.  abdomen  the  belly),  a group 
of  physostomatous  fishes,  295,  297. 

Acaleph’te  (Gr.  akalephe  a nettle),  class  of  the, 
66,  67. 

Acanthocephala  (Gr.  akantha  a spine,  and 
kephale  a head),  an  order  of  parasitic 
■worms,  91. 

Acanthocinus  speculifer  (Gr.  akantha  a spine, 
and  Lat.  “mirror-bearing”),  a species  of 
coleopterous  insects,  217. 

Acanthodidte  (Gr.  akantha  a spine),  a family 
of  fossil  ganoid  fishes,  339. 

Acanthoptera  (Gr .akantha,  and  ptcron  a fin), 
a sub-order  of  bony  fishes,  310. 

Acanthopterygii  (Gr.  akantha,  and  pterux  a 
fin),  a group  of  pharyngognathous  fishes, 
308. 

Acanthurus  chirurgus  (Gr.  akantha,  and  oura 
the  tail ; Lat.  “ a surgeon”),  the  surgeon  fish, 
319;  A.  phlebotomus  ( A . and  Gr.  “ blood- 
letting”), 319. 

Acanthylis  pelasgia  (Gr.  akantha,  and  hule 
■wood),  the  American  chimney  swift,  612. 

Acarina  (Gr.  akari  a mite),  an  order  of  the 
Arachnida,  132 ; their  organization,  ib. ; 
divided  into  numerous  families — the  Lingua- 
tulida:,  the  Simoneidcc,  the  Macrobiotidoe, 
Acaridse,  the  Ixiodidae,  the  Hydrachnidae, 
the  Oribatidse,  the  Bdellidte,  and  the  Trom- 
bidiidae  (which  see),  133,  135. 

Acaridte,  a family  of  the  Arachnida,  134. 

Acarus  domesticus,  representation  of  the,  134. 

Accentor  alpinus,  the  Alpine  accentor,  577  ; 
modularis,  the  hedge  sparrow,  577. 

Accipitcr  nisus  (Lat.  accipiter  a hawk,  and 
nistis,  a sparrow  hawk),  the  sparrow  hawk, 
628,  629  ; A.  virgatus  (A.  and  Lat.  “streak- 
ed ”),  the  besra,  an  Indian  hawk,  629. 

Accipitrinae  ( accipiter ),  the  sparrow  hawks,  a 
sub-family  of  birds,  628. 

Acerina  vulgaris,  the  ruffe,  a species  of  perch, 
314. 

Acineta,  forms  of  the  Vorticella  (Gr.  akinclc 
fixed),  37. 

Acipenseridte  ( acipenser ),  the  sturgeons,  a 
family  of  ganoid  fishes,  341. 

Acipenser  helops  (Lat.  acipenser  a sturgeon, 
and  helops  a kind  of  fish),  342 ; A.  huso,  the 
beluga,  or  isinglass  sturgeon,  342;  A.  ru- 
thenus,  342 ; A.  sturio,  the  common  stur- 
geon, 342. 

Acherontia  Atropos  (Or.  “Acheron,”  and 


I “ one  of  the  Pates”),  the  Death’s-head 
morn,  200. 

Achetina  (Lat.  achcetce  grasshoppers),  a family 
of  orthopterous  insects,  171. 

Acheta  domestica  (Lat.  “ the  hearth  cricket”), 
a species  of  orthopterous  insects,  171;  A. 
campestris  (Lat.  “the  field  cricket),  172. 

Acroceridm  (Gr.  akros,  and  keras  a horn),  a 
family  of  dipterous  insects,  191. 

Actiniae  (Gr.  aktia  a ray  of  the  sun),  their 
habits  and  natural  history,  66,  67 ; section 
of  one,  67. 

Actinia  crussicomis  (Gr.  A.  and  Lat.  “ thick- 
horned”), voracity  of  the,  62;  A.  mesem- 
bryanthemum  (Gr.  A.,  and  mesambryanthe- 
tnum  the  name  of  a flower),  representation 
of  the,  56  ; A.  parasitica  (Gr.  A.,  and  Lat. 
“parasitic”),  habits  of  the,  62. 

Actiniadae  (Gr.  “ sea  anemones”),  a family  of 
the  Polypes,  61,  62  ; Ellis’s  account  of  the, 
ib. ; their  extreme  tenacity  of  life,  62,  63. 

Aculeata  (Lat.  aculeus  a sting  or  prickle),  a 
group  of  hymenopterous  insects,  203 ; di- 
vided into  four  tribes— the  Heterogyna,  the 
Fossoria,  theDiploptera,  and  the  Anthophila 
(which  see),  208,  212. 

Addax  antelope,  717. 

Addrenidce,  a family  of  hymenopterous  in- 
sects, 210. 

Adelarthrosmata  (Gr.  adelos  hidden,  arthros 
articulation,  and  soma  the  body),  an  order 
of  the  Arachnida,  132 ; their  organization, 
135 ; divided  into  three  families — the  Pha- 
langidce,  the  Cheliferidse,  and  the  Solpu- 
gidae,  136. 

Adjutants,  461. 

JEolididte  (from  JEolis),  a family  of  gastero- 
podous  mollusca,  256. 

iEolis,  the  genus,  257. 

Aipyornis  maximus  (Gr.  aipits  immense, 
ornii  a bird;  Lat.  “very  large”),  an  ex- 
tinct cursorial  bird,  474. 

AEquoridoe  (Lat.  awuor  the  sea),  the  family.  72. 

Agami,  470. 

Agamidce,  a sub-family  of  lizards,  395,  396. 

Agclaius  phocniceus  (Gr.  agelaios  gregarious, 
and  Lat.  “red”),  the  American  red-winged 
starling,  437. 

Aglossa  pinguinalis  (Qr.  “ wanting  a tongue,” 
and  Lat.  “pinguid”),  a species  of  lepidop- 
terous  insects,  195. 

Agoutis,  632. 

Ailurus  fulgens  (Gr.  aioilo  to  shake,  and  oura 
the  tail;  and  Lat.  “splendid”),  the  wall, 
657. 
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Air-bugs,  196. 

Air-tubo  of  insects,  144. 

Alaudn  arborea  (Lat.  “the  tree  lark”),  the 
■wood  lark,  445  ; A.  arvensis  (I, at.  “ the  field 
lark”),  the  sky  lark,  444. 

Alaudinso  (alauda),  the  larks,  a sub-family  of 
the  finches,  444. 

Alca  impennis  [alca,  and  Lat.  “-wingless”), 
the  great  auk,  430. 

Alccdinidae  ( nlcedo ),  the  kingfishers,  a family 
of  fissirostral  birds,  500. 

Alcedinime,  the  sub-family  of  typical  king- 
fishers, 501. 

Alcedo  alcyon  (Lat.  alcedo  the  kingfisher,  and 
Gr.  halcyon  the  kingfisher),  a species  of 
kingfisher,  602;  A.  ispida  (A.  and  Lat. 
“rough”),  the  common  kingfisher,  501. 

Aloes  palmatus  (Lat.  alces  the  elk,  and  “pal- 
mated”),  the  elk,  609. 

Alcidce  [alca),  the  auks,  a family  of  swimming 
birds,  429. 

Alcyonidoo  (Gr.  alkyonium),  the  family,  53; 

their  different  popular  names,  53,  54. 
Alcyonium  (Gr.  hals  the  sea,  and kuo  to  hatch), 
representation  of  the,  53  ; A.poculum  (Nep- 
tune’s cup),  a species  of  alcyonium,  54. 
AleetrurinaB  ( alectrurus ),  a sub-family  of  the 
flycatchers,  461. 

Alectrurus  (Gr.  (Hector  a cock,  and  our  a a tail), 
the  genus,  461. 

Alectrurus  tricolor  (A.  and  Lat.  “ three- 
coloured  ”),  461. 

Alligator  Mississippensis,  the  Mississippi  alli- 
gator, 405. 

Alligators,  405. 

Alpaca,  605.  - 

Amadavade,  543. 

Alternation  of  generations,  theory  of  the,  70, 
270. 

Alucita  hexadactyla  (Lat.  alee  wings,  and  Gr. 
“six-fingered”),  a species  of  lepidopterous 
insects,  195. 

Ambergris,  681. 

Amblyopsid®  (Gr.  amblus  dull,  and  ops  sight), 
a family  of  physostomatous  fishes,  297. 
Amblyrhynehus  cristatus  (Gr.  amblus  blunt, 
and rhunchos  the  nose;  Lat.  “crested”),  a 
species  of  lizard,  396. 

Ameiva  (native  name),  a genus  of  lizards,  393. 
Ameividee  [ameiva),  the  family,  392. 

Ametabola  (Gr.  “wanting  transformation”), 
a sub-class  of  insects,  158 ; their  structure 
and  habits,  ib. ; divided  into  orders — the 
Anoplura,  the  Mallophaga,  and  the  Thysa- 
nura,  151,  153. 

Amia  (Gr.  amia,  the  name  of  a fish),  a genus 
of  bony  ganoid  fishes,  337,  338. 

Amiidse  [amia),  the  family,  338. 

Ammodytes  lancea  (Gr.  ammos  sand,  and  dates 
a diver  or  penetrator  ; and  Lat.  “ a lance”), 
the  small  sand  lance,  305 ; A.  tobianus,  the 
great  sand  lance,  305. 

Ammodytidm  ( ammodytes ),  a family  of  spine- 
less osseous  fishes,  305. 

Ammophi'a  sabulosa  (Gr.  and  Lat.  “ sand- 
loving;,  a species  of  hymenopterous  in- 
sects, 209. 

Ammonitidso  (from  Ammon,  the  ram’s-horned 
god  of  the  Egyptians),  a family  of  the  cepha- 
lopodous  mollusca,  266. 

Ammonites,  a genus  of  cephalopodous  mol- 
lusca, 266;  A.  nodosus  (A.  and  nodosus 
knobby),  the  species,  265.  I 


I Amaffla  (Gr.  amoibos  changing),  a genus  of 
the  rhizopoda,  24;  A.  diffluens  (Gr.  amoibos 
and  Lat.  diffluens  flowing  every  way)  a 
species  of  the  class  rhizopoda,  19,  20. 

Ammotragus  tragelaphus  (Gr.  ammos,  and 
tragos  a goat,  and  Gr.  tragos  and  elaphos  a 
sfag),  the  aoudad,  a species  of  sheep,  719. 

Amorphous  (Gr.  a and  morphe  wanting  form), 
13. 

Ampelidco  ( ampelis ),  the  chatterers,  a family 
of  dentirostral  birds,  551. 

Ampelinas,  the  sub-family  of  the  typical  chat- 
terers, 553. 

Ampelis  (Gr.  ampelos  a vine),  the  genus,  553; 
A.  Carolinensis  (A.  and  Lat.  “ of  Carolina”), 
the  cedar  bird,  554 ; A.  garrula  (A.  and  Lat. 
“chattering”),  the  Bohemian  chatterer,  or 
waxwing,  554. 

Amphidesma  (Gr.  amphi  about,  and  desmos  a 
ligament),  valves  of  the,  241. 

Amphioxus  lanceolatus  (Gr.  amphi  at  both 
ends,  oxus  acute,  and  Lat.  “lance- 
shaped”), a species  of  fish,  292. 

Amphipneusta  (Gr.  “double  breathing”),  an 
order  of  the  batrachia,  361. 

Amphipoda  (Gr.  amphi,  and  podes  feet),  an 
order  of  crustaceans,  119;  their  structure, 
ib. ; includes  two  families — the  hyperidao 
and  the  gammaridffl,  119. 

Amphisbsenidffi  (Gr.  ampliis  in  opposite  direc- 
tions, baino,  to  go),  a family  of  lizards, 
390. 

Amphisyle  (Gr.  amphi  at  both  ends),  a genus 
of  trumpet  fishes,  311. 

Amphiuma  tridactylum  [Gr.  amphi  about, 
and  treis  three,  daktulon  a toe),  a species 
of  tailed  batrachian,  363. 

Amphiumidie  [Amphiuma),  the  family,  363. 

Ampullaria  (Lat.  ampulla  a vase),  representa- 
tion of  the,  253. 

Anabas  scandens  (Gr.  anabaino  to  ascend,  and 
Lat.  “ climbing”),  the  climbing  perch,  324. 

Anabatidse  [anabas),  a familv  of  spiny  fishes, 
324. 

Anableps  tetrophthalmus  (Gr.  anablepo  to 
look  up,  tetra  four,  and  opthalmos  an  eye), 
the  four-eyed  loach,  304. 

Anacanthina  (Gr.  an  negative,  and  akanthinos 
spiny),  a sub-order  of  osseous  fishes,  305. 

Anarrhicas  lupus  (Lat.  lupus  a wolf),  the  wolf 
fish,  327,  328. 

Anas  boschas  (Lat.  anas  a duck,  and  boschas  a 
duck),  the  wild  duck,  445. 

Anastomus  (Gr.  ana  up,  and  stoma  the 
mouth),  a genus  of  storks,  460,  462;  h. 
lamelliger  [A.  and  Lat.  “ bearing  plates”), 
the  open  bill,  462. 

Anatidae  [anas),  the  ducks,  a family  of 
swimming  birds,  441. 

Anatinae  [anas),  the  sub-family  of  the  typical 
ducks,  444. 

Anchovy,  298. 

Angler,  a species  of  fish,  329. 

Anguillulid®  (Lat.  anguis  a snake),  eels  of 
paste,  &c.,  92. 

Anguis  fragilis  (Lat.  anguis  a snake,  and 
fragilis  brittle),  the  slow-worm,  a species  of 
lizard,  391. 

Ani,  502.  . 

Aniloccrus,  the  wood-louse,  representation  ot 
the,  111.  . 

Animalcules  of  the  porifera,  their  voracity, 
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Animals,  on  the  study  of,  8,  209;  tne  uni- 
versality of  their  existence,  9 ; their  primary 
divisions,  11,  18  et  seq. ; their  general  cha- 
racteristics, 18. 

Anisodactyla  (Gr.  an  isos  unequal,  and  dactulon 
a toe),  a section  of  the  pachydermatous 
mammalia,  687. 

Annelida  (‘‘the  red-blooded  worms”),  95,  102  ; 
their  organization,  103  ; divided  into  four 
orders,  93,  94. 

Anobium  striatum,  the  death-watch,  221. 
Anomia,  a genus  of  oysters,  213. 

Anomura  (Gr.  anomos  irregular,  and  oura  a 
tail);  a sub-order  of  decupod  crustaceans, 
125;  their  organization,  125;  various  families 
of  the,  125,  126. 

) Anonymous  animal,  75S. 

Anoplotherida;  (Gr.  anoplos,  unarmed,  and 
therion  a wild  beast),  a family  of  fossil 
pachydermata,  C94. 

Anoplura  (Gr.  anop/os  unarmed,  and  oura  a 
tail),  an  order  of  insects,  158  ; their  struc- 
ture and  habits,  ib.;  different  species,  ib. 

[ Anser  albifrons  (Lat.  anser  a goose,  and  albi- 
frons  “white  fronted”),  the  white-fronted 
goose,  448  ; A.  l'erus  (A.  and  Lat.  “wild”), 
the  wild  goose,  448;  A.  segetum  (A.  and 
Lat.  “ of  cornfields”),  the  bean  goose,  448. 
Anserinm  ( anser ) the  geese,  a sub-family  of 
the  ducks,  447. 

I Ant-bear,  725. 

i Ant-eaters,  724;  great,  725;  porcupine,  663. 
Antelopes,  713. 

Antenna;  of  various  insects,  147. 

Anthea  cercus  (Gr.  anthos  a flower,)  its  vora- 
city, 162.  ' 

Anthochoera  carunculata  (Gr.  anthos  a flower, 
chairo  to  delight  in,  and  Lat.  “wattled”), 
the  wattled  honey-eater,  591. 

Anthophila  (Gr.  anthos,  and  phileo  to  love) , a 
tribe  of  hymenonterous  insects  (the  bees). 
210, 212.  " 
Anthophora  (Gr.  anthos,  and  phero  to  bear), 
head  of  the,  148. 

Anthracidm  (Gr.  anthrax  coal),  a family  of 
dipterous  insects,  191. 

Anthropoides  virgo  (Gr.  “man-like,”  and 
Lat.  “ a virgin”),  the  Numidian  crane,  470. 
Anthus  (Lat.  anthus  a species  of  bird),  a 
genus  of  wagtails,  544,  573;  A.arboreus  (A. 
and  Lat.  “belonging  to  trees”),  the  tree 
pipit,  573  ; A.  petrosus  (A.  and  Lat. 

“ rocky”),  the  rock  pipit,  573  ; A.  pratensis 
(A.  and  Lat.  “belonging  to  meadows”), 
the  meadow  pipit,  573. 

Antilocapra  furcifera  ( antilope  and  capra; 
Lat.  furca  a fork,  and  fcro  to  bear),  the 
prongbuck,  718. 

Antelope  doria,  a species  of  antelope,  716. 
Ant-lion,  pitfall  of  the,  182. 

Ants,  natural  history  of,  409.  2. 

Ants,  white,  their  natural  history  ai 
177,  179. 

Ant-thrushes,  568. 

Anura  (Gr.  “without  a tail”)  an  order  of 
the  batrachia,  314. 

Aondad,  a species  of  sheep,  720. 

•Ape,  Barbary,  776. 

Aphaniptera  (Gr.  aphanos  obscure,  and  ptera 
wings),  an  order  of  the  insecta  (fleas),  185. 
Aphides  (Gr.  aphis  a plant-louse),  a tribe  of 
the  sub-order  homoptera,  162;  their  ana- 
tomy and  distinctive  habits,  162,  163;  honey 


dew  of  the,  103  ; their  singular  mode  oi 
propagation,  ib. 

Apes,  anthropomorphous,  777. 

Aphis  humuli  (Gr.  A.  and  Lat.  humulus  the 
hop),  163 ; A.  rosm  (Gr.  A.  and  Lat.  rosa  a 
rose),  representation  of  the,  162. 

Aphroditidm  (Gr.  Aphrodite  a.  name  of  Venus), 
family  of  the,  99. 

Aphrodita  bispida  (Gr.  A.  and  Lat.  “ bristly”), 
representation  of  the,  99. 

Aphrophora  spumaria  (Gr.  aphros  foam,  and 
phero  to  bear ; Lat.  “foaming  ”),  representa- 
tion of  the,  164;  A.  infasciata  (Gr.  A.  and 
Lat.  “two-banded”),  a species  of  frog- 
hoppers,  164. 

Apidtc  (Lat.  apis  a bee),  the  family  of  true 
bees,  211. 

Aplacentaria,  or  aplacental  mammalia,  659. 
Aplysidte  (Gr.  aplysia,  a marine  animal),  a 
family  of  gasteropodous  mollusca,  256. 

Apoda  (Gr.  “wanting  feet”),  an  order  of  the 
batrachia,  361 ; a group  of  physostomatous 
fishes,  285. 

Apodidte  (Gr.  apodes  wanting  feet),  the  family 
185. 

Aprasia,  a genus  of  lizards,  390. 

Aptenodytes  (Gr.  apten  unable  to  fly,  and 
dates  a diver),  a genus  of  penguins,  428. 
Apterygidte  (apteryx),  a family  of  cursorial 
birds,  475. 

Apteryx  (Gr.  a.  privative,  and ptcryx  a.  wing), 
the  genus,  475.  1 

Aquila  Bonellii  (Lat.  aquila  an  eagle  and 
JBonelUi,  in  honour  of  Bonelli,  an  Italian 
naturalist),  Bonelli’s eagle,  638;  A.chrysaetos 
(A.  and  Gr.  chrusos  golden,  aetos  an  eagle), 
the  golden  eagle,  637 ; A.  naevia  (A.  and 
Lat.  “freckled”),  the  rough-footed  eagle, 
632. 

Ara  (native  name),  the  macaws,  a genus  of 
parrots,  514. 

Aracaris,  518. 

Arachnida  (Gr.  arachne  a spider),  a class  of 
arthropoda,  130 ; their  organization,  130, 
131;  the  trachearia,  the  pulmonaria,  132, 
136. 

Arainm  (Ara),  the  macaws,  a sub-family  of 
the  parrots,  514. 

Araneid®,  a family  of  the  arachnida,  140. 

Aranea  domestica,  the  common  house  spider. 

139,  140,  141.  ’ 

Arapunga  alba  (arapunga,  native  name,  and 
Lat.  “white”),  the  bell  bird  of  Guiana, 
553. 

Area  auriculata  (Lat.  area  a chest,  and  auricu - 
lata  eared),  a species  of  lamelli  branchiate 
mollusca,  245. 

Arcacea  (Lat.  area),  a tribe  of  the  mollusca, 
244. 

Arcellidae  (Lat.  area),  the  family,  21. 

Arctomys  (Gr.  arctos  a bear,  and  mus  a mouse), 
a genus  of  squirrels,  739  ; A.  bobac,  the 
bobac,  739;  A.  ludovicianus,  the  prairie  dog, 
739;  A.  marmota,  the  marmot,  739. 

Ardea  cinerea  (Lat.),  the  gray  heron,  463. 
Ardeidae  (Ardea),  the  herons,  a family  of  wad- 
ing birds,  458. 

Ardeinae  (Ardea),  the  sub-family  of  tvpical 
herons,  462.  . 

Aremcolicoo  (Lat.  arena  sand,  and  colo  to  in- 
habit), the  common  lob-worms,  99. 

Arenicola  piscatorum  (A.  and  Lat.  “ of  fisher- 
men”), representation  of,  99. 


1 


732 


INDEX. 


Argonaut  (from  the  Gr.  Argonauts),  shell  of 
the,  22. 

Argali,  a species  of  sheep,  721. 

Argonautid®,  a family  of  cephalopodous  mol- 
lusca,  289. 

Argonaula  Argo,  a species  of  the  Argonautid®, 
2C9. 

Argulid®  (dim.  Gr.  argos  quick),  the  family, 
11  1 ; A.  foliaceus  [A.  and  Lat.  “ leafy  the 
species,  114. 

Argus  giganteus  ( Argus  proper  name,  and  Lat. 

“ gigantic”) , the  Argus  pheasant,  489. 

Argyn  nis  Paphia,  a species  of  lepidopterous  in- 
sects, 202. 

Argyroneta  aquatica  (Gr.  arguros  silver,  and 
aquatica  belonging  to  the  water),  a species 
of  Arachnida,  141. 

Armadillo  pustulatus  (Lat.  armaUis  armed,  and 
Lat.  “pustuled”),  representation  of  the, 

121. 

Armadillo,  great,  726  ; Armadillos,  ib. 

Arnee,  a variety  of  the  buffalo,  722. 

Artemia  salina  (Artemis,  one  of  the  names  of 
Diana,  and  Lat.  “ saline”),  the  species  in 
different  stages  of  growth,  126. 

Arthropoda  (Gr.  arthros  a joint,  and  podes 
feet),  a sub-division  of  the  Articulate,  23 ; 
their  general  characteristics,  ib. ; divided 
into  four  classes — the  Crustacea,  105  ; the 
Arachnida,  130 ; the  Myriapoda,  142  ; and 
the  Insecta,  146. 

Articulata  (Lat.  articulas  a joint),  the  third 
great  division  of  the  animal  kingdom,  13,  85 ; 
their  nervous  system,  14,  15 ; divided  into 
Sub-divisions,  Classes,  Sub-classes,  and 
Orders.  Classes  I.  to  IV.  Vermes,  86,  105  ; 
Class  V.  Crustacea,  106,  129 ; Class  VI.  Arach- 
nida, 130,  142 ; Class  VII.  Myriapoda,  142, 
145  ; Class  VIII.  Insecta,  145  et  seq. 

Arvicola  agrestis  (Lat.  arvum  a ploughed  field, 
colo  to  inhabit,  and  agrestis  belonging  to 
fields),  the  short-tailed  field  mouse,  734  ; 
A.  amphibia  (A.  and  Lat.  “ amphibius”), 
the  water  r'at,  734. 

Ascaris  (Lat.  the  “ round-worm”),  92. 

Ascidi®  (Gr.  askidion  a small  leathern  bottle), 
an  order  of  molluscoids,  236  ; divided  into 
four  families — the  Botryllid®,  the  Clavel- 
linidae,  the  Aseidiid®,  and  the  Pyrosomatidsc, 
237. 

Aseidiid®,  a family  of  molluscoids,  236. 

Asellid®,  the  family,  121. 

Asiphonata  (Gr.  “without  a tube”),  an  order 
of  bivalve  mollusca,  242 ; comprehends  the 
oyster,  the  mussel,  &c.,  243,  245 ; divided 
into  different  tribes — the  Aviculacea,  the 
Arcacea,  the  Mytilacea,  and  the  Unionacea, 
244,  245. 

Aspergillum  vaginiferum,  the  watering-pot 
shell,  247,  248. 

Aspidophorus  Europceus  (Gr.  aspis  a shield,  and 
phero  to  bear),  the  armed  bullhead,  312. 

Ass,  697. 

Astacidae  (Lat.  astacus  a lobster),  a family  of 
the  order  decapoda,  34,  124. 

Astacus  fluvialis,  the  cray-fish,  124. 

Asteridae  (Gr.  “ star-fish”),  order  of  the,  22. 
Asteroida  (Gr.  aster  a star,  and  eidos  re- 
semblance), an  order  of  the  Polypi,  41; 
their  organization,  42 ; divided  into  four 
families  — the  Tubiporid®,  the  Alcyonid®, 
the  Gorgonid®,  and  the  Pennatulid®, 
63,  65. 


Astomata  (Gr.  a ana  stoma  wanting  a mouth ! 
a class  of  the  infusoria,  33. 

Astrmid®  (Gr.  Astrcea),  a family  of  the  poly, 
pes,  61. 

Astrma  viridis  (Gr.  A.  and  viridis  green),  a 
genus  of  polypes,  61. 

Astur  Nov®  Iiollandi®,  the  Australian  white 
hawk,  629 ; A.  palumbarius,  the  goshawk, 
628,  629  ; A.  trivirgatus,  630. 

Ateles  (Gr.  “imperfeet”),  the  American  spider 
monkeys,  a genus  of  monkeys,  776. 

Athalia  centifoli®,  the  black  caterpillar,  204. 

Athene  (Gr.  “Minerva”),  a gums  of  owls, 
624 ; A.  cunicularia  (A.  and  Lat.  cuniculus 
a burrow),  burrowing  owl,  624,  740 ; A.  scu- 
tulata (A.  and  Lat.  scutulata  wrought). 
624. 

Atherina  presbyter  (Gr.  atheires  delicate),  the 
sand  smelt,  324. 

Atherura  (Gr.  atheires  delicate,  and  oura  a 
tail),  a genus  of  porcupines,  732. 

Atlanta  Keraudreni,  a species  of  gasteropodous 
mollusca,  255. 

Atolls,  formation  of,  58. 

Atropos  pulsatorius  (Gr.  Atropos,  one  of  the 
Pates,  and  Lat.  pulso  to  tick),  a species  of 
neuropterous  insects  (the  death-watch),  179. 

Atta  cephalotes,  the  visiting  ant,  109. 

Auchenia  (Gr.  auchcn  the  neck),  the  llamas,  a 
genus  of  ruminants,  704 ; A.  glauca,  the 
llama,  704 ; A.  guanaco,  the  guanaco,  705 ; 

A.  paco,  the  paco  or  alpaca,  ib. ; A.  vicunia, 
the  vicugna,  ib. 

Auk,  great,  431 ; little,  432. 

Aulostomid®  (Gr.  aulos  a pipe,  and  stoma  the 
mouth),  a family  of  spiny  fishes,  311. 

Auriculid®  (Lat.  auricula  the  ear),  a family  of 
the  gasteropodous  mollusca,  262. 

Aurochs,  722. 

Autophagi  (Gr.  autos  self,  and phago  to  feed); 
a section  of  the  class  of  birds,  428. 

Aves  (Lat.  “birds”),  the  class  of  birds,  413; 
their  skeleton,  413-418  ; feathers,  418-421 ; 
bills,  421;  feet,  422,  423;  digestive  organs, 
423 ; circulation  and  respiration,  425 ; 
nervous  system  and  organs  of  the  senses, 
425  ; reproduction,  426  ; migrations,  427. 

Aviculacea  (Lat.  avicida  a little  bird),  a tribe 
of  the  mollusca,  244. 

Avocet,  458. 

Axolotl,  362. 

Aye-aye,  772. 

Aythya  ferina,  the  pochard,  445. 

Aythva  vallisneria,  the  canvas-Lac bed  duck* 
444. 

B 

Babblers,  564. 

Baboons,  777. 

Babyrussa  alfurus,  the  babyrussa,  a species  of 
pig,  697. 

Bacteria  fragilis  (Gr.  baktron  a cane,  and  Lat. 
*5  fragile”),  172. 

Badger,  756. 

Balmna  (Lat.  “a  whale”),  a genus  of  whales, 
the  true  whales,  677  ; B.  Australis  (B.  and 
Lat.  “southern”),  the  southern  whale,  680; 

B.  mysticetus  (B.  and  Gr.  mustis,  and  ketos 
a whale),  the  Greenland  whale,  677. 

Balanid®  (Gr.  “sea-acorns”),  family  of  the, 

112. 

Balaninus  nucura,  the  nut-weevil,  217,  218. 

Balanus  (Gr.  balanos  an  acorn),  shells  of  the. 
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Balu/niceps  rex  (Lat.  “whale-headed,”  and 
rex  a king),  a species  of  heron,  464. 
Balamid®  [fia lama),  the  whalebone  whales, 
677. 

Baltenoptera  ( Balccna , and  Gr,  pteron  a fin), 
the  fin-backed  whales,  a genus  of  cetacea, 
677,  678  ; B.  boops  (B.  and  Gr.  “ ox-eyed”), 
the  rorqual,  770  ; B.  musculus  ( B . and  Lat. 
musculus,  a species  of  whale,  678. 

Balearica  pavonina  (Lat.  Baleares,  the  islands 
of  Majorca,  Minorca,  &c.,  and  pavonina, 
peacock-ftke),  the  crowned  crane,  470. 
Baleen,  or  whalebone,  677  ; Balistes,  a genus 
of  plertognathous  fishes,  332  ; B.  geographi- 
es, ib. ; B.  penicilligerus  (Lat.  penicillws a 
pencil  and  gero  to  bear),  ib. 

Bandicoot  rats,  669. 

Barbels,  509. 

Barbus  vulgaris  (Lat.  barba  a beard),  the  com- 
mon barbel,  303. 

Barnacle,  representations  of  the,  111,  112. 
Barrier  reefs,  formation  of,  58. 

Basiliscus  Americanus  (the  “ American  basi- 
lisk”), a species  of  lizard,  395. 

Basilosaurus  (Gr.  basileus  royal,  and  sauros  a 
lizard),  a genus  of  fossil  cetacea,  685. 
Bassaris  astuta  (Gr.  basxara  a fox,  and  Lat. 

“ cunning”),  a species  of  civet,  753. 

; Basse,  314. 

Bat,  long-cared,  766  ; great,  767 ; horse-shoe, 
767  ; vampyre,  768;  kalong,  769. 

.Bat-lice,  387. 

'.Bathyergus  maritimus  (Gr.  bathos  deep,  ergo 
to  work,  and  Lat.  “ maritime”),  736. 
'Batrachia  (Gr.  batrachos  a frog),  the  second 
class  of  vertebrata,  356 ; their  skeletons,  356, 
357  ; nervous  system,  357  ; alimentary,  cir- 
culatory, and  respiratory  organs,  357 ; re- 
production and  metamorphoses,  359. 
IBdellid®  (Gr.  bdello  to  suck),  a family  of  the 
acarina,  135. 

' dear,  brown,  757  ; black,  ib. ; grisly,  ib. ; 

jungle,  758  ; sea,  743  ; sun,  758  ; white,  ib. 

7 Beaver,  733. 
f-Becards,  559. 

3ee,  eyes  of  the,  146 ; its  mouth,  148 ; its 
sting,  205  ; larvte  and  pupa  of  the,  ib. 

1 3ee-eaters,  599. 

5 lee-hawk,  642. 

it  lee-parasites,  213. 

: lees,  the  family  of,  211 ; their  natural  history 
and  social  economy,  212. 
lleef-eater,  532. 

i-leetle,  stag,  representation  of  the,  105. 

E feetles,  eyes  of,  147  ; wings  of,  252  ; digestive 
apparatus  of,  153;  their  organization,  205 ; 
the  various  tribes  into  which  they  are  di- 
vided, 215  et  seq. 

i lelemnitid®  (Gr.  belcmnon  a dart),  a family 
of  cephalopodous  mollusca,  268  ; fossils  of 
the,  ib. 

1 .elemnite,  the  genus,  268. 
ell-animalcules,  family  of  the,  35. 

- ell  bird,  553. 

-ellows  fish,  311. 

6 elone  vulgaris  (Lat.  belone  a species  of  fish), 
the  garfish,  309. 

i elnga,  a species  of  sturgeon,  342;  a species 
! of  porpoise,  683. 

■ ermcla,  a genus  of  geese,  448. 

- erde  punctata,  the,  74. 

■eroid®,  the  family,  74. 

' ssra,  ao  Indian  hawk,  629. 


Bhause.the  goshawk,  629. 

Bicelluli  (Lat.  “ double-celled  ”),  a family  of 
hemipterous  insects,  167. 

Bighorn,  a species  of  sheep,  722. 

Bilateral  symmetry  ( bis  and  latus,  two-sided), 
13. 

Bimana,  an  order  of  mammalia,  674,  777. 
Binomial  system  of  zoology,  10. 

Biphora  (Gr.  bis  twice,  and phero  to  bear),  an 
order  ot  molluscoids,  237  ; their  structure 
and  habits,  238. 

Bird-lice,  59. 

Bird-spiders,  40. 

Bird  of  Paradise,  great  emerald,  529 ; superb, 
ib. 

Birgus  latro  (Lat.  “ the  thief-crab  ”),  a genus 
of  decapod  Crustacea,  26. 

Bison,  European,  722 ; American,  ib. 

Bittern,  464. 

Bivalve  mollusk,  anatomy  of  a,  300 ; bivalves, 
structure  of,  229,  241,  242;  boring,  247. 
Blackbeetle,  its  habits,  174,  175. 

Blackbird,  566,  567. 

Blackcap,  581. 

Blackcock,  478. 

Slaps  mortisaga  (Gr.  blapto  to  injure,  and 
Lat.  “ death-warning”),  the  churchyard 
beetle,  220. 

Blatta  orientalis  (Lat.  B.  and  “oriental”), 
174;  B.  Americanus,  ib. ; B.  gigantica,  175. 
Blattina  (Lat.  blatta  a cockroach),  a tribe  of 
orthopterous  insects,  174;  natural  history 
of  the,  175. 

Bleak,  303. 

Blenniidae  ( blennius ),  the  blennies,  a family  of 
spiny  fishes,  307. 

Blennius  ocellaris  (Gr.  blennos  mucus,  and 
Lat.  “ ocellated  ”),  the  ocellated  blennv, 
328  ; B.  pholis  ( B . and  Gr.  pholis  a scale), 
the  shanny,  327. 

Blenny,  ocellated,  56  ; viviparous,  329. 

Blesbok,  715. 

Blue  bird,  579. 

Blister-fly,  the,  219. 

Boa  constrictor  (Lat.  boa  a large  kind  of 
snake),  388. 

Boat-bill,  464. 

Boat-tails,  535. 

Bocydium  globulare,  and  B.  cruciatum,  repre- 
sentations of  the,  164. 

Boidae  (boa),  a family  of  colubrine  snakes, 
386. 

Bombi,  the  humble  bees,  211. 

Bombus  lapidarius  (Lat.  bombas  abuzz),  repre- 
sentation of  the,  211. 

Bombycina  (Gr.  bombyx  the  silk-worm),  a 
tribe  of  lepidopterous  insects,  198 ; its  great 
commercial  importance,  ib. 

Bombvliidm  (Gr.  bombylias  a buzzing  fly),  a 
family  of  dipterous  insects,  191. 

Bombyx  mori,  the  silk-worm  moth,  198 ; B. 

cynthia,  the  Arrindy  silk-worm  of  India,  ib. 
Bonasia  umbcllus  (Gr.  bonasos  the  bison,  and 
Lat.  “a  little  shade”),  the  ruffed  grouse, 

Bonasus  (Gr.  bonasos  the  bison),  the  bisons, 
a genus  of  oxen,  722;  B.  bison  (B.  and  Lat. 
btson),  the  European  bison,  ib. ; B.  Ameri- 
canus, the  American  bison,  ib. 

Bonito,  321. 

Bontebok,  715. 

Bony  pike,  840. 

Booby,  437. 
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Bopyridro,  a family  of  cmstaoeu,  12C. 

Boring  bivalves,  247 . 

Borlasia  (Borlase,  an  English  naturalist),  a 
species  of  “ flat-worm,”  90. 

Bostaurus  (Lat.  bos  an  ox,  and  taurus  a bull), 
the  common  ox,  721 ; B.  scoticus,  the  Chil- 
lingliam  ox,  ib. 

Boselaphus  oreas  (Lat.  bos,  Gr.  elaphos  a 
stag,),  the  eland  antelope,  713,  716. 

Botaurus  (Lat.  bos,  and  taurus ),  the  bitterns,  a 
genus  of  the  herons,  464 ; B.  stellaris,  the 
common  bittern,  ib. 

Bot-flies,  188. 

Bothriocephaluslatus  (Gr.  botlirion  a little  pit, 
and  kephale  the  head;  Lat.  latus  broad),  a 
species  of  cestoid  worm,  89. 

Botryllid®  (Gr.  botrys  a bunch  of  grapes),  a 
family  of  molluscoids,  236. 

Botryllus,  a genus  of  molluscoids,  236. 

Bovidffi  (60s),  a family  of  the  ruminants, 
713. 

Bower  birds,  531. 

Brachelytra  (Gr.  brachys  short,  and  elytron  a 
case),  a tribe  of  coleopterous  insects,  224. 

Brachycera  (Gr.  brachys,  and  keras  a horn), 
a sub-order  of  dipterous  insects,  188. 

Brachypteryx  (Gr.  brachus  short,  pteryx  a 
wing),  a genus  of  ant  thrushes,  569;  B. 
montana,  569. 

Brachystoma  (Gr.  brachys,  and  stoma  a mouth) , 
a family  of  dipterous  insects,  190. 

Braehyura  (Gr.  brachys,  and  our  a a tail),  a 
sub-order  of  the  decapod  crustaceans,  127. 

Bradypodidse  ( bradypus ),  the  sloths,  a family 
of  the  edentata,  727. 

Bradypus  tridactylus  (Gr.  bradus  slow,  pous 
a foot,  and  treis  three,  dactulon  a toe),  the 
common  sloth,  728. 

Brama  Raii  (Lat.  brama  a fish,  and  Raii,  in 
honour  of  John  Ray),  Ray’s  bream,  318. 

Branchiate  worms  (Lat.  branchiae  gills),  94. 

Branchifera  (Lat.  branchial,  and  fero  to  bear), 
an  order  of  the  gasteropodous  mollusca, 
256. 

Branchipodidae  (Lat.  branchiae,  and  Gr.  podes 
feet),  family  of  the,  116. 

Branchipus  stagnalis  {£.  and  Lat.  stagnalis 
belonging  to  a pool),  representation  of  the, 
116. 

Brevilinguia  (Lat.  brevis  short,  and  lingua  the 
tongue)  a group  of  lizards,  389. 

Brill,  307. 

Bruchus  pisi  (Gr.  bruchao  to  grind  with  the 
teeth,  and  Lat.  pisutn  a pea),  a species  of 
rhynchophorous  insects,  218. 

Brush  turkey,  491. 

Brush  wattle  bird,  591. 

Bryozoa  (Gr.  bryon  moss,  and  zoon  an  animal), 
a class  of  molluscoids,  232  ; their  structure 
and  habits,  232,  233. 

Bubalus  (Lat.  “ a buffalo”),  the  buffaloes,  a 
genus  of  oxen,  722;  B.  bubalis,  the  common 
buffalo,  722. 

Bubo  Bengalensis  (Lat.  bt/bo  an  owl),  a species 
of  owl,  622 ; B.  maximus,  the  eaglb  owl,  621 ; 
B.  Virginianus,  the  great  American  horned, 
owl,  622. 

Bubonimo  {bubo),  the  horned  owls,  a sub- 
family of  the  owls,  621. 

Bucconinae  (Lat.  bucco  wide-mouthed),  the 
puff  birds,  a sub-family  of  the  kingfishers, 
509,603. 

Buceridce  (Lat.  bucerus  having  large  horns), 


the  hornbills,  a family  of  conirostral  birds, 

Budytes  fiava,  a species  of  wagtail,  572  • B 
rayi,  the  yellow  wagtail,  581. 

Bufo  calamita  (Lat.  bufo  a toad,  and  calamita 
a frog,  or  toad,  living  among  reeds),  the 
natter-jack  toad,  366;  B.  obstetricans,  the 
accoucheur  toad,  ib.;  B.  vulgaris,  the  com- 
mon toad,  365. 

Bufonidm  {bufo),  the  family  of  the  toads,  365. 

Bugs,  166. 

Bulbul,  nightingale,  562. 

Bullfinches,  545  ; common,  546  ; pine,  ib. 

Bullfrog,  339. 

Bullheads,  312. 

Bullidae  (Lat.  “bubble-shells”),  a family  of 
gasteropodous  mollusca,  256. 

Buntings,  543 ; corn,  ib. ; lark,  544. 

Buphaga  Africana  (Gr.  bous  an  ox,  phago  to 
feed  on),  the  African  oxpecker,  532. 

Buphaginaa  {buphaga),  a sub-family  of  the 
starlings,  532. 

Burbot,  306. 

Burying  beetle,  representation  of  the,  223. 

Bush-creepers,  572. 

Bustards,  468  ; great,  469 ; little,  ib. 

Butcher  bird,  550. 

Buteo  lagopus  (Lat.  buteo  a buzzard,  and  Gr. 
lagos  a hare,  pous  a foot),  the  rough-legged 
buzzard,  542  ; B.  vulgaris,  the  common  buz- 
zard, ib. 

Buteoninae,  {buteo)  the  buzzard,  a sub-family 
of  the  hawks,  641. 

Butterflies,  a sub-order  of  lepidopterous  in- 
sects, 195  et  seq. ; the  different  species  of, 
101,  102. 

Butterfly,  eyes  of  the,  142 ; head  and  trunk  of 
the,  193. 

Butterfly,  swallow-tailed,  transformations  of 
the,  165. 

Butterfly,  the  tortoise-shell,  195. 

Buzzard,  632;  common,  642  ; honey,  ib. ; 
moor,  626  ; rough-legged,  642 ; Turney,  647. 

Byrrhidee,  a family  of  coleopterous  insects, 
223. 

Byssus  (Lat.  “ fine  flax”)  of  the  mollusca,  227, 
228  ; of  the  mussel,  245. 


C 

Cabassou,  726. 

Cabrit,  718. 

Cabbage  butterflies,  201. 

Cacatua  galerita  {cacatua  an  imitation  of  the 
bird’s  note,  and  Lat.  “tufted”),  the  great 
sulphur-crested  cockatoo,  510,  512;  C.  sul- 
phurea,  the  smaller  sulphur-crested  cocka- 
too, 512. 

Cacatuinae  {cacatua),  the  6ub-family  of  the 
cockatoos,  510. 

Ca;cigenia  (Lat.  ccccus  blind,  aud  gcnilus  pro- 
duced), a family  of  hemipterous  insects,  167. 

Cachalot,  681  ; high-finned,  681. 

Cacicus  htemorrhous  ( cacicus  [barbarous]  and 
Gr.  “bloody”),  a species  of  starling,  536; 
C.  icteronotus  {C.  and  Gr.  icteros  yellow, 
notos  the  back),  736. 

Cactornis  scandens  (Gr.  kaktos  a cactus,  or 
spiny  plant;  ornis  a bird,  and  Lat.  “climb- 
ing”)-, a species  of  grosbeak,  540. 

Coerebinte,  a sub-family  of  the  sun  birds,  596. 

Calamaries,  267. 

Calamodyta  (Gr.  kalamos  a reed,  dutes  en- 
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terms),  a genus  of  warblers,  582  ; C,  arun- 
dinacea  (C.  and  Lat.  “ belonging  to  reeds”), 
the  reed  warbler,  582. 

Calamophilus  biarmicus  (Gr.  kalamos,  and 
phileo  to  love),  the  bearded  tit,  575. 

Calandra  granaria,  the  corn-weevil,  217. 
Calepteryx  virgo  (Gr.  kalos  beautiful,  and 
pteryx  a wing,  Lat.  a virgin),  a species  of 
dragon-fly,  1»2. 

Calianiridae,  the  family,  G5. 

Callmas  cinerea  (Gr.  'kallaion  a wattle,  and 
Lat  “ gray”),  the  New  Zealand  crow,  524. 
Call®atin®  ( Ccillccas ) the  tree  crows,  a sub- 
family of  the  crows,  524. 

Callichroma  moschata  (Gr.  kalos  beautiful,  and 
chroma  colour),  a species  of  coleopteris  in- 
sects, 217. 

Callide®,  a genus  of  hemipterous  insects,  167. 
Calling  crabs,  129. 

Calliouymus,  the  dragonets,  a genus  of  gobioid 
fishes,  326. 

Callocephalon  galcatum  (Gr.  kalos  beautiful, 
kephale  the  head,  and  Lat.  “helmeted”),  the 
galeated  cockatoo,  510. 

Callorhynchus  australis  (Gr.  kalos  goodly, 
rhunchos  a nose  ; and  Lat.  “southern”),  the 
southern  chimsera,  346. 

Calmnas  nicobanca  (Gr.  kalos  beautifu),  ottias 
a dove),  the  nicobar  pigeon,  497. 

Caltetepon,  a species  of  lizard,  393. 

' Calyptomena  viridis  (Gr .kalypto  to  conceal, 
and  Lat.  “green”),  a species  of  manakin, 
000. 

alyptorhynchus  (Gr.  kalypto  to  conceal, 
rhugchos,  the  beak),  a genus  of  cockatoos, 
ol2;  C.  Banksii  (C.  and  Banksii,  in  honour 
of  Sir  Joseph  Banks),  the  Banksian  cockatoo, 
511. 

tOalymene  Blumenbnchii,  a genus  of  fossil  Tri- 
lobites,  116. 

C^alyptraeid®  (Gr.  kalypira  a head-covering), 
a family  of  the  gasteropodous  mollusca,  258. 
..amel,  701 ; Arabian,  703  ; Bactrian,  701,  704. 
^amelia®  ( Camelus),  the  camels,  a family  of 
the  ruminants,  701. 

: Camelopard,  711. 

Camelopardalis  giraffa,  the  giraffe,  711. 

" Camelopardid®,  the  family,  711. 

L Camelus  (Lat.  “a  camel),  the  genus,  601 ; C 
dromedarius,  the  Arabian  camel,  701,  703  ; 

C.  Bactrianus,  the  Bactrian  camel,  701,  704. 

' !ampephagin®  (Gr.  kampe  a caterpillar,  and 
phago  to  feed  on),  a sub-fnmily  of  the  chat- 
terers, 552. 

' Canary  bird,  543. 

' ancroma  cochlearia  (Lat.  cancer  a crab,  and 
cochleare  a spoon),  theboatbill,  464. 

' ’ancer  Pagurus,  representation  of  the,  128. 
ancerid®  (Lat.  cancer  a crab),  a family  of  the 
decapod  Crustacea,  428. 
anid®  (Cants),  the  family  of  the  dogs,  745; 

C.  aureus  (Lat.  canis  a dog,  and  aureus 
golden),  the  jackal,  716 ; C.  familiaris,  the 
domestic  dog,  745  ; C.  lupus  (C.  and  Lat.  “a 
wolf”),  the  wolf,  746;  C.  mcsomelas  (C.  and 
Gr.  mesos  the  middle,  melas  black),  the 
black-backed  jackal,  746;  C.  nubilus  (C. 
and  Lat.  “cloudy”),  the  American  black 
wolf,  746. 

• apercailzie,  477. 

‘lapito  (Lat.  “ having  a large  head”),  a genus 
of  woodpeckers,  509;  capitonin®  ( Capito ), 
the  barbets,  a sab-family  of  woodpeckers,  609. 


Capra  rogagrus  (Lat.  capra  a goat,  and  Gr 
atffagros  a wild  goat),  the  Caucasian  goal! 
719;  C.  hircus  (C.  and  Lat.  hircus  a he 
goat),  the  goat,  718  ; C.  ibex  (C.  and  ibex,  an 
ibex),  the  common  ibex,  719;  C.  Jemlahica, 
the  Jem  ah  goat,  719  ; C.  Jharal,  the  Jharal 
71*9  ’ ’ C-  Pyrenaica,  the  Pyrenean  ibex, 

Capr®olus  caprma  (Lat.  caprcca  a roe),  the 
roe,  /09.  n 

Caprellid®  (Lat.  caprella  a tendrilled  branch). 

a family  of  crustaceans,  119. 

Caprella  Phasma,  representation  of  the,  114 
Caprimulgid®  ( Caprimulyus),  the  goatsuckers, 
st  family  of  hssirostral  birds,  613  ; Caprimull 
gin®,  the  sub-family,  613.  1 

Caprimulgus  Carolinensis  (Lat.  capra  a coat 
mulgco  to  milk,  “ of  Carolina”),  the  chuck! 
wdl  s-widow,  615  ; C.  Europmus,  the  com- 
mon goatsucker,  614;  C.  vociferus,  the 
whip- poor-will,  615. 

Capromys  (Gr.  kapros  a boar,  and  mus  a 
mouse),  a genus  of  sand  rats,  735. 

Ca^rtK  S “ a lobster”)- Parts  of  the  mouth 
ot  the,  147  ; a genus  of  coleopterous  insects, 

Caracal,  75i. 

Caracaras,  643. 

Carcharid®  ( Carcharias ),  the  family  of  the 
true  sharks,  343. 

Carcharias  glaucus  (Gr.  karcharos  rough,  and 
Lat.  bluish  ’),  the  blue  shark,  348  ; c!  vul- 

?at1S’«Wl/lte„Sw^k’  348  ’ C.  Yulpes  (C.  and 
Lat.  a fox  ),  the  fox  shark,  349. 
Carchesium,  the  genus,  38. 

Cai28nUS  MaBnas’  the  common  small  crab,  127, 

Cardiacea  (Gr.  kardia  the  heart),  a tribe  of 
the  mollusca,  246.  1 

Carfinaiis  virginianus,  the  cardinal  grosbeak, 

Cwt°“aC»ar»ifex  (Gr‘  kardia'  and  soma  the 
body,  xat.  “ail  executioner”),  habits  of  the, 

C^u^JUo??a3^Gr'  lcardia)i  a species  of 
mollusca,  246  ; C.  edule,  the  cockle,  246. 

Ca™iHfiifnMn?iria  ^Latl  cnrducljs,  probably  the 
goldfinch),  the  canary  bird,  543  ; C.  eleeans 

“Sead”)  thnh’  fl42:v‘,triSti8  {C-  and  Lat! 
sad  ),  the  yellow  bird  of  America,  551. 

CaTnama  ^U  lCanama  [native  name],  and 
Lat.  “ crested”),  the  cariama,  470. 

Carinana  (Lat.  carina  a boat),  a genus  of  gas- 
teropodous mollusca,  255.  ^ 

or™  tST  ,0  aerou,)’  “ 

(CyP™ld»>’  '<”■ 

Carrancha,  643. 

Carrion  crow,  518. 

Carrion-eating  beetles,  223. 

Ca™i™d?  (Lat-  Cassis  a helmet),  a family  of 
coleopterous  insects  (helmet-beetles)  217 
Cassida  viridis  (Lat.  C.  and  mWrf/,  green)  re 
presented  in  its  various  states,  217.  ’ 

the?84  ( t CaSSi3  a hclmet).  family  of 
Cassowary,  484. 

CMtniid®,  a family  of  lepidopterous  inserts, 
Castor  fiber,  the  beaver,  733 

C‘SX  ““  b“™.  » of 
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Uasuarius  galeatus  (Lat.),  the  crested  casso- 
wary, 574. 

Cat.  wild,  750  ; domestic,  750. 

Cataphracta  (Gr.  kataphractos  sheathed  in  ar- 
mour), the  triglidce,  a family  of  fishes,  311. 
Catarrhinee  (Gr.  kata  downwards,  rhin  the 
nose),  the  old  world  monkeys,  574,  576. 
Caterpillar,  head  and  jaws  of  the,  194 ; legs  of 
the,  ib. ; the  leaf-rolling,  196. 

Caterpillars,  tbe  larva)  of  lepidoptcrous  insects, 
194,  195  ; of  butterflies,  201. 
Caterpillar-eaters,  a group  of  birds,  552. 
Cathartes  aura,  the  Turkey  vulture,  650. 
Catoblepas  gnu  (Gr.  kata  down,  blepo  to  look), 
the  gnu,  717  ; C.  gorgon,  the  cocoon,  717. 
Catocala  (Gr.  kato  below,  and  halos  beautiful), 
a genus  of  lepidopterous  insects,  198. 
Catometopa  (Gr.  kato,  and  metopon  the  face), 
a family  of  the  decapod  Crustacea,  129. 

Cats,  the  family  of,  748. 

Cattle,  721 ; Chillingham,  wild,  721. 

Cavia  apertea,  the  guinea  pig,  732. 

Caviare,  342. 

Cavieornia  (Lat.  cavus  hollow,  cornu  a horn), 
the  hollow-horned  ruminants,  713. 

| Cavid®,  tbe  cavies,  a family  of  rodents,  731. 

| Cavies  (cavidse),  731. 

. Cebidte  [Cebus],  a family  of  American  monkeys, 

775. 

Cebus  hypolemos  (Gr.  kebos  a species  of  mon- 
key, and  httpo  beneath,  leucos  white),  the 
white-throated  sajou,  775. 

Cecidomyia  destructor  (Gr.  kekidos  high-leap- 
ing, and  my  in  a fly;  Lat.  “destroyer”),  a 
species  of  dipterous  insects,  192 ; C.  tritici 
(C.  and  Lat.  “ of  wheat”),  T92. 

Cedar  bird,  555. 

Celestus  occiduus,  the  galliwasp,  a species  of 
lizard,  391. 

Cell,  the  simplest  element  of  organic  life,  11. 
Cells  of  the  sponge,  26. 

Centetes  (Gr.  kenteo  to  prick),  the  tanrecs,  a 
genus  of  hedgehogs,  764. 

Centipede  (Lat.  centum  a hundred,  and  pedes 
feet),  its  organization,  13. 

Centriscus  scolopax  (Gr.  kentron  a spine,  and 
Lat.  scolopax  a snipe),  the  sea  snipe,  311. 
Centropus  (Gr.  kentron  a spur,  and  pons  a 
a foot),  a genus  of  cuckoos,  504. 
Cephalaspidte  (Gr.  kephale  the  head,  and  aspis 
a shield),  a family  of  fossil  ganoid  fishes,  341. 
Cephalemyia  ovis  (Gr.  kephale  the  head,  and 
myia  a fly  ; Lat.  ovis  of  the  sheep),  a species 
of  dipterous  insects,  188. 

Cephalolophus  pygmeeus  (Gr.  kephale  and 
lophos  a tuft,  and  Lat.  “ diminutive”),  a 
species  of  antelope,  713,  716  ; C.  sylvicultrix 
( C . and  Lat.  “a  dweller  in  woods”),  the 
bush  antelope,  716. 

Cephalopod,  embryo  of  a,  264. 

Cephalopoda  (Gr.  kephale  a head,  and  podes 
feet),  the  highest  class  of  mollusca,  22,  263 ; 
their  structure  and  anatomy,  ib. 
Cephalopodous  mollusca,  22. 

Cephaiophora  (Gr.  “head-bearers”),  a class 
of  mollusca,  246. 

CephalopteridaB  ( cephaloptera ),  a family  of 
rays,  355. 

Cephaloptera  giorna  (Gr.  kephale  and  pier  on  a 
fin),  a species  of  ray,  356. 

Cephalopterus  ornatus  (Gr.  kephale  and  ptcron 
a wing,  and  Lat.  “ adorned  ”),  the  umbrella 
bird,  552. 

Cepolidoe.  the  family  of  the  ribbon  fishes,  323. 


Cephalothorax  of  the  arachnida  (Gr.  kephale 
the  head,  and  thorax  the  breast),  120. 

Cerastes  Hasselquistii  (Gr.  kerastes  a horned 
snake),  the  Egyptian  horned  snake,  382. 
Cercaleptes  caudivolvulus  (Gr.  kerkoi  and 
leptos  thin ; and  Lat.  cauda  the  tail,  and 
volvo  to  coil),  the  kinkajou,  759. 

Cercolabes  (Gr.  kerkos  the  tail,  and  lobe  a 
grasp),  a genus  of  porcupines,  733. 
Cercoleptidie  ( cercoleptes ),  the  kinkajous,  a 
family  of  plantigrade  carnivora,  759. 
CercopidiE,  a family  of  homopterous  inaects 
164. 

Cercopithecus  (Gr .kerkos  pithekos  an  ape) 
a genus  of  African  monkeys,  776. 

Cereopsis  Nov®  Hollandice,  a species  of  goose 
448.  ’ 

Ceriomis  satyra  (Gr.  keraia  a horn,  and  omit 
a bird;  and  Lat.  satyrus  a satyr),  the  tra- 
gopan,  487,  489. 

Cerithiidse,  a family  of  gasteropodous  mollusca, 
260;  Cerithium  granulosum,  the  species. 
260. 

Cermatiidae,  a family  of  the  class  myriapoda. 
143. 

Certhia  familiaris,  the  brown  creeper,  583. 
Certhidae  [certhia),  the  creepers,  a family  of 
tenuirostral  birds,  584. 

Certhinte,  the  typical  creepers,  588. 

Cervidce  ( cervus ),  the  deer,  a family  of  rumi- 
nants, 706. 

Cervus  (Lat.  “a  stag”),  the  genus;  C.  axis 
(C.  and  Lat.  axis  a kind  of  deer),  the  axis 
deer;  C.  campestris  (C.  and  Lat.  “belong- 
ing to  fields”),  the  guazuti;  C.  Cana- 
densis, the  wapiti;  C.  elaphus  ( C . and  Gr. 
elaphos  a stag),  the  stag  or  red  deer;  C. 
porcinus  (C.  and  Lat.  “like  a pig”),  the 
hog  deer,  707,  708. 

Cestoidea  (Gr.  kestos  a girdle,  and  eidos  re- 
semblance to),  the  order,  87. 

Cestracion  Phillipsii,  the  box  shark,  350. 
Cestraciontidae  ( cestracion ) , a familv  of  sharks, 
350. 

Cestum  Yeneris  (Lat.  “ girdle  of  Venus”),  74. 
Cetacea,  an  order  of  mammalia,  674;  herbivo- 
rous, 684  ; fossil,  684,  686. 

Cetonia  aurata,  the  rose-beetle,  222. 

Cete,  a sub-order  of  the  cetacea,  676. 
Chaetodontidse  (Gr.  chaite  hair,  and  odonta 
teeth),  the  chtetodons,  a family  of  spiny 
fishes,  317. 

Chaffinch,  542. 

Chalcididae  (Gr.  chalkizo  to  shine  like  brass), 
a family  of  hymenopterous  insects,  207. 
Chamacea,  a tribe  of  the  mollusca,  246. 

Chaja,  454. 

Chalcidte  (Gr.  Clialkis  the  name  of  a town),  a 
family  of  lizards,  391. 

Chameeleontidse  ( chamceleo ),  the  family  of  the 
chameleons,  394. 

Chamaeleo  Africanus  (Lat.  “ the  African  cha- 
meleon”), 398,  399. 

Chameleon,  399. 

Chamois,  713. 

Channel  bill,  503. 

Char,  302. 

Characinidce,  a family  of  pnysostomatous 
fishes,  304. 

Charadriidae  (Lat.  charadrius  the  name  of  a 
bird),  the  plovers,  a family  of  wading  birds, 
465. 

Charadrinoe,  the  sub-family  of  the  typical 
plovers,  466.  _ 


INDEX. 


T8T 


Chut,  yellow-breasted,  567. 

Chatterers,  551,  553;  Bohemian,  554. 

Chauna  chavaria,  454. 

Chaus,  751. 

Cheetah,  751, 

Cheese-hopper,  the,  189. 

Checse-raite,  134. 

Chelidones  (Gr.  chelidon  a swallow),  a croup 
of  birds,  599.  " h P 

Chelifer,  representation  of  the,  136. 
Cheliferidm  (Lat.  chela  a claw,  and  fero  to 
bear),  a family  of  the  arachnida,  136. 
Chelmon  rostratus  (Lat.  rostratus  beaked),  a 
species  of  fish,  318. 

Chelonidm  [chelonia),  the  turtle  family,  408. 
Chelonia  (Gr.  chelus  a tortoise),  an  order  of 
reptiles,  496;  C.  caretta,  the  loggerhead 
turtle,  409  ; C.  imbrieata  [C.  and  Lat.  “ im- 
bricated ”),  the  hawk’s-bill  turtle,  409:  C. 
midas,  the  green  turtle,  408. 

Chelydea  serpentina  (Gr.  chelus  a tortoise,  and 
Lat.  “snake-like”),  the  alligator  tortoise, 410. 
Chelidid®  ( chelys ),  a family  of  tortoises,  410. 
Chelys  matamata  (Gr.  chelus,  and  matamata 
a native  name),  410. 

| Chikara  antelope,  714. 

tChilodon  cucullus  (Gr.  cheilos  a lip,  and 
odontes  teeth ; Lat.  cucullus  a hood),  repre- 
sentation of  the,  40. 

( 7hilognatha  (Gt.  cheilos  a lip,  and  gnathos  a 
jaw),  an  order  of  the  class  myriapoda,  144  ; 
their  organization,  ib. 

. Ihilopoda  (Gr.  cheilos,  and  podes  feet),  an 
order  of  the  class  myriapoda,  143;  their  or- 
ganization and  habits,  ib. 

'himsBra  monstrosa  (Gr.  chimaira  a monster), 
the  northern  chimaera,  346. 
himeridm  (chimcera),  a family  of  cartilagi- 
nous fish,  346. 

: himango,  643,  644. 
himpanzee,  777. 

hinchiliid®,  the  family  of  the  chinchillas, 
736.  ’ 

hionididae  [ch  ion  is) , a family  of  rasorial 
S birds,  476. 

.hionis  alba  (Gr.  chion  snow,  and  Lat. 
“white”),  the  white  sheath-bill,  476. 
liromyd®  ( chiromys ),  a family  of  the  quad- 
' rumana,  772. 

riromys  Madagascariensis  (Gr.  cheir  a hand, 
and  mus  a mouse),  the  aye-aye,  772. 
lironectes  varieg.ttus  (Gr.  cheir  a hand, 
and  necho  to  swim),  the  yapock,  a species  of 
< opossum,  671. 

i lironomus  plumosus  (Gr.  chironomeo  to 
lance  ; Lat.  “ feathery”),  a species  of  dip- 

• terous  insects,  with  its  larvm  and  pupte,  192. 
•iroptera  (Gr.  cheir  a hand,  and  pteron  a 
wing),  the  bats,  an  order  of  mammalia,  764. 
irotes  lumbricoides  (Gr.  cheir  a hand,  and 
Lat.  “like  an  earth  worm”),  a species  of 
izard,  390. 

iroteuthis  Bonellii,  a species  of  cephalopo- 
.lous  mollusca,  267. 
iru  antelope,  714. 

itonidce  (Gr.  chiton  a coat  of  mail),  a family 
of  the  gastcropodous  mollusca,  253. 
itons,  a group  of  mollusca,  230,  258. 

. lamydera  (Gr.  chlnmys  a cloak,  and  derc 
he  neck),  a genus  of  starlings,  531  ; C. 

• naculata  ( C.  and  Lat.  “ spotted” ),  thcspottcd 

• ower-bird,  532. 

■•amydosaurus  Kingii  (Gr.  chlamus,  sauros 


a lizard,  and  Kingii  in  honour  of  Capt. 
King),  a species  of  lizard,  396. 

Chteropus  (Gr.  choiros  a pig,  and  pom  a foot), 
a genus  of  marsupial  mammals,  670. 
Chondrograda  (Gr.  chondros  cartilage,  and 
Lat.  gradus  a step),  orders  of  the,  75. 
Chondrostea  (Gr.  chondros  cartilage,  osteon 
bone),  a sub-order  of  ganoid  fishes,  339, 
Choughs,  528. 

Chromidae  (Gr.  chromis  a kind  of  fish),  a 
family  of  pharyngognathous  fishes,  309. 
Chrysalides  (Gr.  chrysos  gold),  a family  of 
lepidopterous  insects,  201. 

Chrysis  ignita  (Gr.  chrysos,  and  Lat.  on  the 
ruby-tail),  107. 

Chrysochloris  (Gr.  chrusos  golden,  chloros 
green),  a genus  of  moles,  761,  762. 
Chrysochloris  aurea  [C.  and  Lat.  “golden,”), 
the  golden  mole,  762. 

Chrysomela  populi  (Gr.  chrysos;  Lat.  “of 
poplars”),  a species  of  coleopterous  insects, 
216. 

Chub,  303. 

Churchyard  beetle,  the,  220. 

Chuck- will’s-widow,  615. 

Cicadas  (Lat.  cicada),  family  of  the,  175  ; the 
cicada  of  the  ancients,  171,  172. 

Cicadaria  (Lat.  cicada),  a tribe  of  the  sub-order 
homoptera,  165. 

Cicadellina,  a family  of  homopterous  insects, 
164. 

Cicindelidao  (Lat.  cicindela  a glow-worm),  a 
tribe  of  coleopterous  insects,  225. 

Cicindela  campestris  (Lat.  C.  and  campus  the 
field),  representation  of  the,  225. 

Ciconinae  ( ciconia ),  the  storks,  a sub-family  of 
the  herons,  459,  460. 

Ciconia  alba  (Lat.  “ the  white  stork”),  460; 

C.  nigra  (Lat.  “ black  stork”),  459. 

Cidaridffl  (Lat.  cidaris  a turban),  “ sea-eggs,” 
the  family,  83. 

Cinclinse,  a sub-family  of  the  plovers,  466. 
Cinclodes  ( cinclus ),  a genus  of  birds,  590. 
Cinclosoma  punctatuin  ( cinclus , and  Gr.  soma 
the  body  ; Lat.  “dotted”),  the  spotted 
ground  thrush,  565. 

Cinclus,  a genus  of  thrushes,  569 ; C.  aquati- 
cus,  the  water  ouzel,  569. 

Circeatus  (Gr.  kirkos  a kind  of  hawk,  aetos 
an  eagle),  a genus  of  eagles,  638. 

Circeidte  (Gr.  Circe),  family  of  the,  71. 

Circinae  [circus),  the  harriers,  a sub-family  of 
the  hawks,  626. 

Circulation  of  insects,  144. 

Circus  oeruginosus  (Gr.  kirkus  a kind  of 
hawk,  and  Lat.  “rusty”),  the  marsh  har- 
rier, 626;  C.  cineraceus  [C.  and  Lat.  “ash 
coloured”),  Montagu’s  harrier,  626;  C, 
cyaneus  (C.  and  Lat.  “blue”),  the  common 
harrier,  626. 

Cirrhobranchiata  (Lat.  cirrus  a cure,  and  bran- 
chial gills),  a group  of  the  gasteropodous 
mollusca,  257  ; consisting  ofone  family— the 
dentaliidse,  255. 

Cirrhopoda  (Lat.  cirrus,  and  Gr.  podes  feet) 
an  order  of  the  Crustacea,  110,  111 ; organi- 
zation of  the,  111. 

Cistudo  (Lat.  cist  a a box),  the  box  tortoises,  a 
genus  of  tortoises,  411. 

Civets,  752  ; Javanese,  753. 

Clam-shells,  246. 

Classes,  constituted  of  orders,  tribes,  families, 
genera,  and  species,  11. 
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Classification  of  animals,  system  of,  9 et  seq. 
Clavellinidto  (Lat.  clavulus  a little  knob),  a 
family  of  molluscoids,  236. 

Claw-shells,  260. 

Cleodora  pyramidata  (Gr.  cleodora  a nymph, 
and  Lat.  “pyramid-shaped”),  a species  of 
the  pteropodous  mollusca,  250. 

Clepsinid®,  a family  of  the  annelida,  94,  95. 
Climbing  perch,  325. 

Clio  australis,  a species  of  the  pteropodous 
mollusca,  250. 

Cliona,  a genus  of  sponges,  28. 

Clothes-moths,  196. 

Clupeidm  ( clupea },  a family  of  physostomatus 
fishes,  297. 

Clupea  alba  (Lat.  clupea , a shad,  and  alba 
white),  the  white  bait ; C.  alosa,  the  shad  ; 
C.  harengus,  the  herring;  C.  pilchardus, 
the  pilchard  ; C.  sardinn,  the  sardine ; C. 
sprattus,  thesprat,  297,  298. 

Clypeastridce  (Lat.  clypeus  a shield,  and  Gr. 

aster  a star),  family  of  the,  103. 

Coassus,  the  brocket  deer,  709. 

Coati,  758. 

Cobitis  (Lat.  cobio  a gudgeon),  a genus  of 
fishes,  303. 

Cobra  di  capello,  383. 

Coecina  (Gr.  kokkos  cochineal),  a tribe  of  the 
sub-order  homoptera,  161 ; habits  of  the, 
ib. ; finest  red  dyes  derived  from  the,  162 ; 
their  commercial  importance,  ib. ; different 
species,  ib. 

Coccinella,  the  lady-bird,  212,  213. 
Coccothraustin®  (coccothraustes),  the  gros- 
beaks, a sub-family  of  the  finches,  339. 
Coccothraustes  vulgaris  (Gr.  kokkos  a berry, 
thrauo  to  crush),  the  common  grosbeak, 
539. 

Coccus  aceris  (Lat.  O.  and  ucer  a maple-tree), 
a species  of  coecina,  161 ; C.  cacti  (Lat.  G. 
and  cactus  the  cactus  plant),  a species  of 
coceina,  162 ; C.  lacca  (Lat.  C.  and  Indian 
lactL  dye),  an  Indian  species  of  coecina,  162; 
its  commercial  importance,  ib. 

Coccystes  glandurius  (Gr.  kokkux  a cuckoo, 
and  Lat.  “relating  to  nuts”)  the  great 
spotted  cuckoo,  502. 

Coccyzin®  ( coccyzus ),  a sub-family  of  the 
cuckoos,  504. 

Coccyzus  Americanus  (Gr.  kokkux  a cuckoo), 
the  American  yellow-billed  cuckoo,  504. 
Cochineal  insect,  representation  of  the,  161 ; 

cultivation  of  the,  162.  (See  Coecina.) 

Cock  of  the  rock,  555. 

Cockatoo,  Banksian,  510 ; galeated,  509  ; great 
sulphur-crested,  509,  5 12 ; small  sulphur- 
crested,  512. 

Cockchafer,  the,  221. 

Cockles,  246. 

Cockroaches,  head  of,  147 ; organs  of,  142  ; 

their  habits,  174,  175. 

Cocks-comb  oyster,  238. 

Cocktails,  224. 

Cocoon, 717. 

Cod  fish,  306. 

Concilia  (Lat.  ccecilia  a blind  worm),  a genus  of 
apodal  batrachia,  361. 

Cceciliidae  {ccecilia)  the  family,  361. 
Coelacanthidae  (Gr.  koilos  low,  and  akantha 
a spine) , a family  of  fossil  ganoid  fishes,  338. 
Ccenurus  ccrebralis  (Gr.  koinos  common,  and 
oura  a tail ; hat.  cerebratis  belonging  to  the 
brain),  a cystic  worm,  89. 


Colaptinro  (Gr.  kolapto  to  excavate),  a sue. 
family  of  the  woodpeckers,  5C3. 

Colcoptera  (Gr.  Jcoleos  a sheath,  and  ptera 
wings),  an  order  of  the  insecta  (beetles), 
214;  their  structure,  ib. 

Colies,  522. 

Coliid®,  a family  of  conirostral  birds,  522. 

Collocalia,  (Gr.  lcolla  glue,  kalia  nest),  a 
genus  of  swilts,  612. 

Collocalia  esculcnta  ( C . and  Lat.  “edible”), 
esculent  swallow,  612. 

Colobus  (Gr.  kolobos  mutilated),  a genus  of 
African  monkeys,  776. 

Colossochelys  Atlas  (Gr.  knlossus  a colossus, 
and  chehis  a tortoise,  Atlas  proper  name), 
a fossil  species  of  tortoise,  412. 

Coluber  Aisculapii  (Lat.  coluber  a snake),  the 
jEsculapian  snake ; C.  constrictor  ( C.  and 
Lat.  “ constrictor”),  the  American  black 
snake;  C.  elaphis,  C.  natrix  ( C . and  natrix 
a water  snake),  the  common  snake,  384- 
386. 

Colubridae  (coluber),  a family  of  snakes,  384. 

Colubrina,  a sub-order  of  snakes,  3S2. 

Columb®  (Lat.  “doves”)  an  order  of  birds, 
493. 


Columba  livia  (Lat.  columba  a dove,  and  livia 
proper  name),  the  rock  dove;  C.  cenas  (C, 
and  Gr.  oinas  a dove),  the  stock  dove;  C. 
palumbus  ( C.  and  Lat.  palumbus  a wood 
pigeon),  the  ringdove;  C.  turtur  (C.  and 
Lat.  “a  turtle  dove”),  the  turtle  dove,  497. 

Columbid®  (columba),  the  family  of  the  typi- 
cal pigeons,  497. 

Colus  saiga,  the  saiga  antelope,  714. 

Colymbid®  (colymbus),  the  divers,  a family  of 
swimming  birds,  422. 

Colymbin®,  the  sub-family  of  the  typical 
divers,  433. 

Colymbus  glacialis  (Gr.  kolumbao  to  swim,  aDd 
Lat.  “ icy”),  the  great  northern  diver,  433. 

Comatulidae  (Gr,  koma  the  hair),  “ hair  stars,” 
family  of  the,  80. 

Comatula,  representations  of  the,  81. 

Comb  of  the  hive-bee,  212. 

Condor,  646. 

Condylura  (Gr.  kondulos  an  excrescence,  and 
oura  a tail),  a genus  of  moles,  762. 

Cones,  261. 

Conger  eel,  296. 

Conidse  (konos  a cone),  a family  of  the  gas- 
teropodous  mollusca,  261. 

Conirostres  (Lat.  conus  a cone,  and  rostrum  a 
beak) , a sub-order  of  passerine  birds,  520. 

Conopidae  (Gr.  konos  and  ops  the  face),  a 
family  of  dipterous  insects,  1S9, 190. 

Conops,  representation  of  the,  192. 

Conurus  Carolinensis  (Gr.  konos  a cone,  and 
oura  the  tail),  the  Carolina  paroquet,  515. 

Conus  Hebraieus,  representation  of  the,  226. 

Cony  of  the  Bible,  695. 

Coot,  452,  453. 

Copepoda  (Gr.  kopc  an  oar,  and podcs  feet),  an 
order  of  the  crustacca,  114. 

Copsychus  saularis  (Gr.  kopsychus  a black- 
bird), the  dayal,  or  magpie  robin,  579. 

Coracidoe  (coracias),  the  rollers,  a family  of 
fissirostral  birds,  604. 

Coracin®,  the  typical  rollers,  606. 

Coracias  Abyssinica,  a species  of  roller;  C. 
garrula  (Gr.  korax  a raven,  and  Lat.  “ chat- 
tering”), the  roller,  606. 

Corallium  rubrum  (Lat.  “rod  coral  ),  & 
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species  of  polypes,  54  ; interesting  character 
of  the,  ib. 

Corals,  natural  history  of,  57  et  seq. ; forma- 
tion of  coral  reefs,  (38. 

Cordylophora  lacustris  (Gr.  kordyle  a club,  and 
phero  to  bear  ; Lat.  lacustris  of  the  lake),  a 
species  of  Polypes,  51. 

doreodea  (Gr.  koris  a bug),  a family  of  hemip- 
terous insects,  167. 

Cormorant,  485  ; Ashing,  ib. 

Corn-moth,  the,  196. 

Corn-weevil,  the,  217. 

Corvinaj,  the  typical  crows,  524. 

Corvid®  (corv'us),  the  crows,  a family  of  coni- 
rostral  birds,  523. 

Corvus  corax  (Lat.  corpus  a raven,  and  Gr. 
korax  a raven),  the  raven,  526;  C.  cornix 
( C . and  Lat.  “a  crow  ”),  the  hooded  crow  ; 
C.  corone,  the  carrion  crow  ; C.  Irugilegus 
( C . and  Lat.  “ gathering  corn  ”),  the  rook; 
Corvus monedula  (C.  andLat.  “ajackdaw  ”) ; 
C.  splendens,  the  Indian  crow,  518-526. 

Corymorpha  nutans  (Gr.  ko/'us  a helmet,  and 
morphe  change;  Lat.  nutans  nodding),  a 
species  of  Polypes,  41. 

Corynid®  (Gr.  koryne  a club),  sub-family  of 
the,  51. 

Coryphaena  hippurus  (Gr.  kortiphoo  to  elevate, 
and  “horse-tailed”),  the  dorado,  322. 

Corvphaenid®  (coryphaena),  a family  of  spiny 
fishes,  322. 

Coryphium  longicorne  (Gr.  korus  a helmet,  and 
Lat.  “long-horned”),  representation  of  the, 

1 1 19. 

Corythaix  (Gr.  “a  plumed  warrior”),  the 
touracos,  522. 

Cossus  ligniperda  (Lat.  “ a wood-piercing  in- 
sect”), the  goat-moth,  199. 

Cotinga,  a genus  of  chatterers,  554. 

Cottus  (Gr.  kotte  the  head),  the  bullheads,  a 
genus  of  spiny  fishes,  312. 

Coturnix  (Lat.  “a  quail”),  the  genus;  C. 
dactylisonans,  the  common  quail,  484. 

Couroucous,  603. 

Courser,  cream-coloured,  467. 

Cousons,  66-8. 

Cow  bird,  504. 

Cowpcn  bird,  53G,  557. 

Cowries,  202. 

' Coypu,  732. 

Crab,  its  organization,  13  ; nervous  system  of 
the,  108;  anatomy  of  the,  109;  metamor- 
phosis of  the,  110. 

Crabs,  their  natural  history,  125  et  seq. ; the 
many  varieties  of,  127-129. 

; Cracid®  (crax),  the  curassow,  a family  of 
rasorial  birds,  492. 

' Crake,  corn,  453. 

< Cramp  fish,  or  cramp  ray,  354. 

Cranes,  469 : common,  470  ; crowned,  ib. ; 
numidian,  ib.  ; gigantic,  461. 

Crangonid®  (Gr.  krangon  a Ash  of  the  shrimp 
kind),  a family  of  the  order  dccapoda,  114. 

1 Craniid®  (Gr.  kranion  the  skull),  a family  of 
mollusca,  249. 

(Crania  personata  (Lat.  C.  and  persona  a 
mask),  a species  of  mollusca,  49. 

i Craspedocephalus  lanceolatus  (Gr.  kraspedon 
a border,  kephale  the  head,  and  i at.  “lance- 
shaped ”).  a species  of  rattlesnake,  391 

(Crax  alector  the  crested  curassow  ; C.  globi- 
cera;  C.  rubra,  the  red  cur  issow,  492. 

(Cray-fish,  representation  of  the,  107-115. 


Creepers,  584,  588 ; brown,  588 ; Dush,  573 ; 
tree,  589  ; wall,  589. 

Crex  pratensis  (crex  the  note  of  the  bird,  and 
Lat.  “ of  meadows  ”),  the  corn  crake, 
453. 

Cricetus  vulgaris  (Gr.  kriso  to  squeak),  the 
common  hamster,  7 35. 

Crickets,  structure  of,  141-165 ; tho  different 
species  of,  161,  162. 

Crinoidea  (Gr.  kriuon  a lily,  and  eidos  resem- 
blance), “ sea  lilies,”  order  of  the,  80. 

Crocodiles;  Crocodilidre  (crocodilus),  the 
family  ; Crocodilus  vulgaris  (Gr.  krokndeilot 
the  crocodile),  the  common  or  nilotic  cro- 
codile, 404. 

Crossbills,  547. 

Crotalid®  ( crotalus ),  the  family,  380. 

Crotalus  horridus  (Gr.  krotalos  a rattler,  and 
“horrid”),  tho  rattlesnake,  380. 

Crotophaga  (Gr.  kroton  a tick,  and  phago  to 
feed  on),  the  anis,  a genus  of  cuckoos, 
502. 

Crotophagin®  (crolopliaga),  the  sub-family, 
502. 

Crows,  523,  524 ; fruit,  552  ; piping,  523  ; tree, 
524  ; crow,  king,  551 ; laughing,  565  ; red- 
legged,  532. 

Crow  blackbird,  535. 

Crustacea  (Lat.  crusta  a crust,  or  hard  cover- 
ing), a class  of  Arthropoda,  114  ; their  or- 
ganization, 105,  106 ; senses  of  the,  108 ; 
anatom v of  the,  109;  metamorphosis  of, 
110. 

Cteniz®  (Gr.  “trap-door  spiders”),  nest  of 
the,  142. 

Ctenophora  (Gr.  ctcnion  a comb,  and  phero  to 
bear),  a class  ot  radiata,  43;  divided  into 
two  families— the  Beroid®,  and  the  Cal- 
lianirid®,  74. 

Cuckoo  bees,  211. 

Cuckoo-flies,  parasitic  insects,  106. 

Cuckoos,  500;  ground,  510  ; lark-heeled,  514; 
pheasant,  504 ; Cuculin®,  the  typical  cuckoos 
510. 

Cuckoo-spit,  a secretion  of  the  frog-hopper, 
164. 

Cuculid®  (cuculus),  the  family,  510. 

Cuculus  canorus  (Lat.  “ a cuckoo,”  and 
“loud”),  the  common  cuckoo,  511. 

Culex  pipiens  (Lat.  culcx  a gnat,  and  pipio  to 
pip  like  a chicken),  a species  of  dipterous 
insects,  192. 

Culicid®  (Lat.  culex),  a family  of  dipterous 
insects,  193. 

Curassows,  492. 

Curculio  imperialis,  the  diamond  beetle  of 
Brazil,  218. 

Curlew,  456 ; land  or  stone,  46S ; Curruca 
atricapilla  (Lat.  “a  hedge  sparrow,”  and 
“black-headed”),  the  blackcap;  C.  cinerea 
(C.  and  Lat.  “gray”),  the  whitethroat; 
C.  hortensis,  the  garden  warbler ; (J.  gylviella 
(G.  and  Lat.  sylva  a wood),  the  lesser 
whitethroat,  581,  582. 

Cursores  (Lat.  “runners”),  an  order  of  birds, 
462. 

Cursorial  isopodo  (Lat.  cwso  to  run  toand  fro), 
121;  include  two  families — the  idotheid®, 
and  the  asellid®,  ib. 

Cursorial  orthoptera,  169;  divided  into  five 
tribes— the  phasmina,  the  phylliidro.  tho 
mar.tina,  the  blattina,  and  the  forficulina, 
172-175. 
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Cursorinre  (cursorius),  the  coursers,  a sub- 
family of  plovers,  467. 

Cursorius  liuropmus  (Lat.  “ the  European 
courser”),  the  cream-coloured  courser,  467. 
Cuscus,  668. 

Cushat,  497. 

Cuttle-fishes,  255-267  ; organs  of  circulation 
and  respiration  in  the,  228. 

Cyamidre  (Gr.  kyarnos  a bean),  a family  of 
Crustacea,  118. 

Cyamus  balmnarum  (Gr.  kyarnos,  and  Lat. 

balance  whales),  representation  of  the,  118. 
Cyancea  capillata  (Gr.  kyanos  blue,  and  capil- 
lata  hairy),  its  stinging  qualities,  66. 
Cyanurus  cnstatus  (Gr.  kuanos  blue,  and  oura 
the  tail,  and  Lat.  “crested”),  the  blue  jay, 
524. 

Cyathophyllid®  (Gr.  cyathos  a cup,  and  phyllon 
a leaf),  the  “cup  corals,”  a family  of  the 
polypes,  60. 

Cyclifera  (Gr.  kuklos  a circle,  and  Lat. /ero  to 
bear),  a group  of  ganoid  fishes,  337. 
Cvclobranchiata  (Gr.  kuklos  a circle,  and  Lat. 
branchice  gills),  a group  of  gasteropodous 
mollusca,  228. 

Cyelometopa  (Gr.  kyklos  a circle,  and  metopon 
the  face),  a family  of  the  decapod  Crustacea. 
125. 

Cyclopidae  (Gr.  cyclops),  the  family,  115. 
Cyclops,  a genus  of  the  Crustacea,  114,  115. 
Cyclopterus  lumpus  (Gr.  kuklos,  and  pteron  a 
fin),  the  lump  fish,  326. 

Cyclostomata  (Gr.  kuklos,  and  stoma  the 
mouth),  an  order  of  fishes,  292. 

Cyclostomid®  (Gr.  kyhlos,  and  stoma  the 
mouth),  a family  of  gasteropodous  mollusca, 
262. 

Cydippe,  representation  of  the,  43  ; a genus  of 
the  ctenophora,  74. 

Cygnin®  ( cygnus ),  the  sub-family  of  the  swans  ; 
C.  atratus  (Lat.  “ a swan”  and  “black”),  the 
black  swan  ; C.  Bewickii,  Bewick’s  swan ; 
C.  ferus  (o’,  and  Lat.  “wild”),  the 
whooping  swan ; C.  immutabilis,  the  Polish 
swan;  C.  olor  (O',  and  nlor  a swan),  the 
tame  swan,  445-447. 

Cymothoid®  (Gr.  cymothce  sea  nymph),  the 
family  of,  120. 

Cynailurus  jubatus  (Gr.  kuon  a dog,  and 
ailourous  a cat,  and  Lat.  “manned”),  the 
cheetap,  751. 

Cynips  quercus  folii,  105,  106;  C.  gall®  tine- 
toria,  106 ; C.  terminales,  and  C.  insana, 
206. 

Cynocephalus  (Gr.  kuon,  and  kephale  the 
head),  the  baboons,  777. 

Cynogale  Bennettii,  (Gr.  kuon,  and  gale  a 
weasel),  a species  of  civet,  753. 

Cynopithecus  niger  (Gr.  kuon,  pithekos  an 
ape,  and  Lat.  “black”),  a species  of  ape, 
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Cynthia  cardui,  the  painted  lady-butterfly, 

202. 

Cypaerid®  (Gr.  Cypria  a name  of  Venus),  a 
family  of  the  gasteropodous  mollusca,  262. 
Cyprrna  tigris,  &c.,  the  species,  261. 

Cypridse,  the  family,  115. 

Cyprinidi®,  (cyprinus),  the  carp  family;  Cypri- 
nus  auratus,  (Lat.  “ a carp”  and 
“ golden  ”),  the  gold  fish;  C,  carpio,  the 
common  carp,  303. 

Cypris-vidua,  the  genus,  115. 

Cypselid®  ( cypselus ),  the  family,  611. 


CypseluB  apus  (Gr.  kuL  “<tlos  a swift,  and  apous 
footless),  the  common  'wift;  C.  affinis-  C. 
batassiensis,  the  Indian  palm  swift  • c. 
melba,  the  white-bellied  swift,  611,  612.’ 

Cystic  worms,  88. 

Cysticerus  cellulos®  (Gr.  kystis  a bladder,  and 
lcerkos  a tail!,  representation  of  the,  88. 

Cystocrinid®  (Gr.  kystos,  and  krinon  a lily),  a 
fossil  family,  80. 

Cystophora  (Gr.  kustis  a bladder,  and  phero  to 
bear),  the  genus;  C.  cristata  ( C . and  Lat. 

crested  ”),  the  hooded  seal ; C.  proboscidea, 
the  bottle-nosed  seal,  743. 

Cytherea  spinosa,  a species  of  mollusca,  247. 


D 

Dabchick,  a swimming  bird,  432. 

Dace,  a species  of  fish,  303. 

Dacelo  gigas  {dacelo  anagram  of  aleedo,  and 
Lat.  “giant”),  a species  of  king-fisher;  D‘ 
nin®  {dacelo),  the  sub-family,  601-603. 

Dactyloptera  (Gr.  duktulos  a finger,  and  pteron 
a fin),  a genus  of  fishes,  311. 

Danais  plexippa,  a species  of  butterflies,  201. 

Dapediid®  (Gr.  dapedon  a pavement),  a family 
of  fossil  ganoid  fishes,  340. 

Daphniad®  (from  Daphne),  the  family,  115. 

Darters,  a species  of  birds,  437. 

Dasypodid®  ( dasypus ),  the  family,  726. 

Dasyprocta  (Gr.  dasus  thick,  and  proktos  the 
buttocks),  the  agoutis, 732. 

Dasypus  12-cinctus  (Gr.  dasus,  and  pous  a foot, 
and  Lat.  “12-banded”),  the  cabassou;  D. 
gigas,  [D.  and  Lat.  “giant”),  the  great 
armadillo  ; D.  minutus  ; D.  setosus  (D.  and 
Lat.  “ bristly  ”),  723-727. 

Dasyurid®  ( dasyurus ),  the  family,  673. 

Dasyurus  ursinus,  (Gr.  dasus,  oura  the  tail, 
and  Lat.  “ like  a hear  ”)  a species  of  marsu- 
pial mammal,  673. 

Daval,  579. 

Death-watch,  the,  179,  221. 

Decapoda  (Gr.  delca  ten,  and  podes  feet),  an 
order  of  Crustacea,  122;  contains  three  sub- 
orders— the  macrura,  114;  the  anomura, 
115;  and  the  brachyura,  117. 

Decapodid®,  a family  of  cephalopodous  mol- 
lusca, 267. 

Decticus  verrucivorus  (Lat.  “the  wart-eater”), 
a species  of  orthopterous  insects,  171. 

Deer,  706  ; axis,  708  ; brocket,  709  : fallow, 
709;  guazuti,  708;  hog,  708;  moose,  709; 
red,  707  ; rein,  700  ; wapiti,  708. 

Deilephila  elpinor  (Gr.  deilc  the  evening,  and 
phileo  to  love),  the  elephant  hawk-moth, 
200. 

Delphinid®  ( delphinus ),  the  family,  781. 

Delphinus  delphis  (Lat.  and  Gr.  “ a dolphin”), 
the  common  dolpliin,  483. 

Demoiselle  crane,  470. 

Dendrochelidon  (Gr.  dcndron  a tree,  and 
chelidon  a swallow),  a genus  of  swifts,  612. 

Dendro  colaptin®  (Gr.  dcndron,  kolapto  to 
peck) , the  sub-family  of  the  tree  creepers,  589. 

Dendrolagus  (Gr.  dendron,  lagos  a hare),  a 
genus  of  kangaroos,  667. 

Dendrophid®  (Gr.  dendron,  ophis  a snake),  a 
family  of  colubrine  snakes,  SS4. 

Dentaliid®  (Lat.  dentes  teeth),  a family  of  the 
gasteropodous  mollusca,  257. 

Dentalium  entalis,  the  elephant’s  tusk,  257, 
258. 
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Dentirostres,  (Lat.  dens  a tooth,  rostrum  the 
bc.ik),  a sub-order  of  passerine  birds,  519, 
513. 

Derraaptera  (Gr.  derma  the  skin,  and  ptera 
wings),  the  order,  176. 

Dcrmestid®  (Gr.  derma,  and  esthio  to  eat),  a 
family  of  coleopterous  insects,  223. 

Dermestes  Uudarius  (Gr.  I).,  and  Lat.  lardtim 
the  fat  of  bacon),  a species  of  the  dermes- 
tid®,  223. 

Desmans,  773. 

Desmodus  (Gr.  desmos  a chain,  and  odous  a 
tooth),  a genus  of  vampyres,  769. 

Devil,  673. 

Diamond  beetle  of  Brazil,  218. 

Dibranchiata  (Gr.  dis  two  and  Lat.  branchice 
gills),  an  order  of  cephalopodous  mollusca, 
'266. 

Dichelestid®  (Gr.  dis,  and  cheilos  a lip),  family 
of  the,  114. 

Dicotyles  torquatus  (Gr.  dis  twice,  and  kotule 
a cup,  and  Lat.  “collared”),  the  collared 
peccary,  694. 

Dicrurin®  ( dicrurus ),  the  sub-family,  541. 

Dicrurus  macrocercus  (Gr.  dikranos  a fork, 
oura  the  tail,  makros  long,  and  kerkos  a tail), 
the  Indian  king  crow;  D.  paradiseus  (2). 
and  Lat.  “ of  paradise  ”),  551. 

Dictyoptera  (Gr.  dictyon  a net,  and  ptera 
wings),  a 6ub-ordcr  of  ncuropterous  insects, 
177. 

Dicynodontid®  (Gr.  dis  twice,  kuon  a dog, 
and  odonta  teeth),  a family  of  extinct  lizards, 
399. 

Didelphid®  ( didelphys ),  the  family,  670. 

Didelphys  caacrivora  (Gr.  dis  twice,  and 
delphus  the  womb,  and  Lat.  “ crab-eating  ”), 
the  crab-eating  opossum ; D.  opossum,  the 
the  opossum  ; D.  Virginiana,  the  Virginian 
opossum,  670,  671. 

Didid®  ( Didus ),  the  family,  495. 

Didunculid®  ( Didunculus ),  the  family,  494. 

Didunculus  strigirostris  (dim.  of  didus,  the 
dodo,  Lat.  striga  a ridge,  rostrum  a beak), 
a species  of  pigeon,  494. 

Didus  ineptus  (Lat.  “ unfit  to  fly”),  the  dodo, 
494;  D.  Nazarenus,  the  Nazarene,  ib. ; D. 
* solitarius,  the  solitaire,  495,  496. 

Dififlugia  globulosa  (Lat.  diffluo  to  spread 
about,  and  globulosa  globular),  the  genus,  21. 

Digestive  canal  of  insects,  153. 

Digitigrada  (Lat.  digitus  a toe,  gradtis  a step), 
a section  of  carnivorous  mammalia,  745. 

Dimerosomata  (Gr.  dimera  divided  into  two 
parts,  and  somata  bodies),  an  order  of  the 
arachnida,  138  ; their  organization,  ib. 

Dinobryid®,  family  of  the,  34. 

Dinornid®  (Dinornis),  the  family,  574. 

Dmornis  giganteus  (Gr.  deinos  terrible,  omis 
a bird,  and  Lat.  “gigantic”),  a fossil  cur- 
sorial bird,  579. 

Dinosaurid®  (Gr.  deinos,  and  sauros  a lizard), 
a family  o»  extinct  lizards,  399. 

Dinotherium  (Gr.  deinos  terrible,  ther  a wild 
beast),  a genus  of  fossil  cetacea,  686. 

Diodon  (Gr.  dis  double,  and  odous  a tooth),  a 
genus  of  fishes,  363. 

Diomedca  exulans  (Gr.  Diomodes,  proper 
name,  and  Lat.  “banished”),  the  albatross, 
440. 

Diopsis,  a species  of  dipterous  insects,  189. 

Diphyid®  (Gr.  dis  double,  and  phyc  form), 
family  of  the,  76. 


Diphyes,  the  genus,  76. 

Diploptcra  (Gr.  diplos  doubled,  and  ptera 
wings),  a tribe  of  hymenopterous  insects 
(wasps),  210. 

Diplozoon  paradoxum  (Gr.  diplon  double,  and 
soon  animal),  a parasitic  worm,  88. 

Dipodid®  (dipus),  the  family,  737. 

Dipper,  569. 

Dipsadid®  (Gr.  dipstts  a kind  of  snake),  a 
family  of  colubrine  snakes,  384. 

Diptera  (Gr.  dis  two,  and  ptera  wings),  an 
order  of  the  insecta,  186 ; natural  history  of 
the,  175  et  seq. ; antennro  of  the,  187. 

Dipterid®  (Gr.  dis  double,  and  pteron  a fin),  a 
family  of  fossil  ganoid  fishes,  339. 

Dipterous  insect,  suctorial  mouth  and  pro- 
boscis of  a,  149. 

Dipus  vEgyptius  (Gr.  dipous  two-footed),  the 
Egyptian  jerboa,  737  ; D.  monotarsus  (D. 
and  Gr.  monos  one,  and  tarsos  the  foot), 
737. 

Discophora  (Gr.  diskos  a disc,  and  phcro  to 
bear),  a class  of  radiata,  42,  54  ; its  natural 
history  and  habits,  65  et  seq. 

Distomata  (Gr.  dis  double,  and  stomata 
mouth),  parasitic  worms,  89. 

Diver,  great  northern,  433. 

Diving  spiders,  141. 

Divisions  of  the  animal  kingdom,  12,  18 ; 
I.  The  protozoa,  18  ; II.  The  radiata,  31 ; 
III.  The  articulata,  95 ; IV.  The  mollusca, 
225 ; V.  The  vertebrata,  16. 

Djiggetai,  698. 

Dodo,  495. 

Dog,  Cape  hunting,  748  ; domestic,  745. 

Dog-fish,  picked,  Miller’s,  Penny,  349,  350. 

Dolichopidae  (Gr.  dolichos  long,  and  podes 
feet),  a sub-lamily  of  dipterous  insects,  190. 

Dolphin,  common  and  gangetic,  683,  684, 

Doree,  320. 

Dorid®  (from  doris),  a family  of  the  gastero- 
podous  mollusca,  257. 

Doris,  the  genus,  257. 

Dormice,  737. 

Dorthesia,  a genus  of  coccina,  162. 

Doves,  497  ; ground,  565. 

Draco  volans,  the  flying  dragon,  397. 

Dragon,  flying,  397. 

Dragon-flies,  eyes  of,  146 ; their  natural  his- 
tory and  habits,  181. 

Dragonets,  326. 

Dreissena  polymorpha,  a species  of  mussels. 
245. 

Drill,  777. 

Dromaius  Nov®  Ilollandi®  (Gr.  dromaios 
swift),  the  emeu,  473. 

Dromedary,  701. 

Dromiid®  (Gr.  dromaios  nimble),  a family  of 
decapod  crustaceans,  126. 

Drongo  shrikes,  551. 

Drummer,  the,  175. 

Drymoica  cursitans  (Gr.  drumos  a forest,  and 
Lat.  “running”)  a species  of  warbler;  D. 
cysticole  (2).  and  Lat.  “inhabiting  a bag”), 
583. 

Dryobates  major  (Gr.  drtis  an  oak,  baino  to 
go,  and  Lat.  “ greater”),  the  great  spotted 
woodpecker,  507. 

Duck,  canvas-bncked,  cider,  king,  long-tailed, 
and  wild,  442-445. 

Dung-beetle,  212. 

Dynastcs  Hercules  (Gr.  dynastes  a prince),  n 
beetle  of  Brazil,  212. 
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Dyticus  marginalia,  a Bpccies  of  coleopterous 
insects,  214,  215. 

E 

Eagles,  638  ; harpy,  641 ; Pondicherry,  G40. 

Earth-wolf,  or  Aard-wolf,  752. 

Earth-worms,  97. 

Earwigs,  organs  of,  97  ; their  natural  history 
and  habits,  17G. 

Echenel's  remora  (Gr.  and  Lat.  “the  sucking 
fish”),  the  common  sucking  fish,  32G. 

Echidnidre  (Echidna),  the  family,  663. 

Echidna  hystrix  (Gr.  Echidna  proper  name, 
and  Lat.  “ a porcupine”),  the  porcupine  ant- 
eater;  E.  setosa  (E.  and  Lat.  “bristly”), 
663. 

Echinida  (Gr.  echinos),  an  order  of  the  echino- 
dermata,  82  ; organization  of  the,  82,  83. 

Echinodermata  (Gr.  echinos  a spine,  and  derma 
skin),  a class  of  radiata,  33,  76,  85;  their 
organization  and  habits,  75  et  seq. 

Echinomys  (Gr.  echinos  a hedgehog,  and  mm 
a mouse),  a genus  of  sand  rats,  735. 

Echinus  (Lat.  “sea-urchin”),  shell  of  the,  83. 

Ectopistes  migratorius  (Gr.  cktopizo  to  travel, 
and  Lat.  “migratory”),  the  passenger  pi- 
geon, 498. 

Edentata  (Lat.  “without  teeth”),  an  order  of 
the  mammalia,  723. 

Edriophthalmata  (Gr.  edraios  fixed,  and  oph- 
thalmos  the  eye),  a sub-class  of  the  Crus- 
tacea, 118. 

Eel,  the,  295. 

Eland  antelope,  713-716. 

Elapid®,  a family  of  colubrine  snakes,  382. 

Elaterid®  (Gr.  elater  an  impeller),  a family  of 
insects,  221. 

Elephant,  African  and  Indian,  G83 ; sea,  743. 

Elephant  hawk-moth,  200. 

Elephantid®  ( cleplias ),  the  family,  687. 

Elephant’s  tooth,  217. 

Elephas  Africanus,  the  African  elephant ; E. 
Indicus,  the  Indian  elephant;  E.  primigre- 
nius,  the  mammoth,  688,  689. 

Eleutherura  jEgyptiaca  (Gr.  eleuthcros  free, 
and  our  a the  tail),  a species  of  l'rugivorous 
bat,  760. 

Elk,  Irish,  709. 

Elytra  of  the  beetle  (Gr.  elytron  the  wing 
covering),  142. 

Emberizinse  ( Emheriza ),  the  sub-family  of  the 
buntings  ; E.  hortulana  (Lat.  emberiza,  and 
horttilana  belonging  to  a garden),  the  orto- 
lan ; E.  miliaria  (E.  and  Lat.  “ a bird  feed- 
ing on  millet”),  the  corn  bunting,  543. 

Emeu,  473. 

Emydid®,  a family  of  tortoises,  411. 

Enaliosauria  (Gr .'enalios  marine,  and  sauros 
a lizard),  a group  of  extinct  reptiles,  392. 

Enallostegida-  (Gr.  enalios  changeable,  and 
stege  covering),  family  of  the,  22. 

Enchelina,  sub-family  of  the,  39. 

Encrinus  (Gr.  en  in,  and  krinon  a lily),  fossil 
form  of  the,  80. 

Encrinid®,  the  family,  80. 

Engraulis  eucrasicolus,  the  anchovy,  298. 

Entomophaga  (Gr.  entemos  an  insect,  and 
phago  to  eat),  parasitic  insects,  116. 

Entomostegid®  (Gr.  entomos  divided,  and  stege 
covering),  family  oi  the,  22. 

Entomostraca  (Gr.  entomos  an  insect,  and 
ostrakon  a shell),  a sub-class  of  the  Crus- 
tacea, 10,  12. 


Entozoa  (Gr.  entos  within, and „jou  an  amn.  ai), 
on  the  study  of  the,  86. 

Eopsaltria  Australis  (Gr.  eos  the  dawn,  and 
psaltria  a singer,  and  Lat.  “southern”),  the 
Australian  yellow  robin,  555. 

Epeira  diadema  (Gr.  epeiryo  to  draw  towards, 
and  Lat.  “diadem”),  the  garden  spider. 
139-141.  * 

Ephemera  vulgata  (Gr.  “ephemeral”),  the 
May-fly),  157  ; representation  of  the,  180. 

Ephemerides  (Gr.  ephemera),  a family  of  neu- 
ropterous  insects,  180. 

Epimachin®  ( Epimachus ),  the  sub-family,  597. 

Epimachus  (Gr.  “unguarded”),  the  genus, 
530;  E.  albus  (E.  and  Lat.  “ white”),  598. 

liquid®  (Erjuits),  the  family,  695. 

Equus  asinus  (Lat.  eguits  a horse,  and  asinus 
an  ass),  the  ass ; E.  Burchellii,  Burchell’s 
zebra;  E.  eaballus  (E.  and  Lat.  “a  horse”), 
the  horse;  K.  hemionus  (E.  and  Gr.  hemi. 
onos  a mule),  the  djiggetai ; E.  quagga,  the 
quagga;  Equus  zebra,  the  hill  zebra,  696- 
698. 

Erethizon  dorsata  (Gr.  ercthizo  to  harass,  and 
Lat.  dorsum  the  back),  the  North  American 
porcupine,  733. 

Erinacein®  (Erinaceus),  the  sub-family,  763. 

Erinaceus  Europ®us  (Lat.  “ a hedge-hog”), 
the  common  hedgehog,  763. 

Eriomys  laniger  (Gr.  erion  wool,  mus  a mouse, 
and  Lat.  “wool-bearing”),  the  chinchilla, 
736. 

Ermine,  a stoat,  754. 

Errantia  (Lat.  errans  wandering),  the  highest 
order  of  the  branchiferous  annelida,  99. 

Erythacin®  (Erythacus),  the  sub-family,  575. 

Erythacus  rubecula  (Gr.  emthaino  to’  blush, 
Lat.  rubeus  red,  dim.),  the  redbreast,  576. 

Eryx,  a genus  of  snakes,  388. 

Esocid®  (Exox),  the  family,  302. 

Esox  lucius  (Lat.  esox  the  name  of  a fish,  and 
lucius  a pike),  the  pike,  302. 

Eudendrium  ramosum  (Gr.  eu  well,  dendron  a 
tree;  Lat.  “ branching”),  the  species,  20. 

Eudyptes  demersa  (Gr.  eu  well,  duptes  a swim- 
mer, and  Lat.  “plunged”),  the  jackass  pen- 
guin, 429. 

Euglena  viridis,  34. 

Euglypha,  genus  of  the,  21. 

Eunicid®  (Gr.  eunice),  family  of  annelid®; 
E.  gigantea  ,Gr.  E.  and  Lat.  “gigantic”),  a 
species  of  the  annelid®,  100. 

Euphema  (Gr.  eu,  and  pheme  fame),  a genus 
of  parakeets,  519. 

Euphonia  musica  (Gr.  euphonos  harmonious), 
the  organist  tanager,  541. 

Euplexoptera  (Gr.  eu  and  plcko  to  fold,  and 
ptera  wings),  the  order,  186. 

Euryalid®  (from  euryale),  one  of  the  family  of 
the  gorgons,  82. 

Eurybia  gandichandii  (Gr.  cwybios  extending 
widely),  a species  of  pteropodous  mollusca, 
240. 

Eurylaimin®  (Gr.  curus  broad,  laimos  the 
throat),  a sub-family  of  the  rollers,  607. 

Eurystomus  (Gr.  eunts,  and  stoma  the  mouth), 
a genus  of  rollers,  607. 

Evaniid®,  a family  of  hymenopterous  insects, 
107. 

Exocmtus  exiliens  (Lat.  cxoccetus  a kind  of 
fish,  and  “ leaping  out”),  the  flying  fish,  308. 

Eyes  of  the  bee,  146 ; ana  of  different  insects, 
145. 
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F 

Falco  msalon  (Lat.  “ a falcon,”  and  assalon  a 
kind  of  hawk),  the  merlin,  634;  F.  gvr,  the 
gyrfalcon,  632  : F.  juggur,  the  luggur  or 
juggur,  635 ; F.  lanarius,  the  lanner,  631-635  ; 
F.  peregrinus  (F.  and  Lat.  “foreign”),  the 
peregrine  falcon,  633;  F.  peregrinator  (F. 
and  Lat.  “a  wanderer”),  the  .sultan  falcon, 
635 ; F.  subbuteo,  the  hobby,  634 ; F.  tin- 
nunculus  (F.  and  Lat.  “the  kestrel”),  the 
kestrel,  635 ; F.  vespertinus,  the  red-legged 
falcon,  635. 

Falconut®  (Falco),  the  family,  635. 

Falconin®,  the  sub-family,  632. 

Falconry,  634. 

Falcunc'ulus  (dim.  of  Lat.  falco),  a genus  of 
Australian  shrikes,  550. 

Families,  constituted  of  different  genera  and 
species,  11. 

Felid®  (Felts),  the  family.  748. 

Felis  catus  (Lat.  “a  cat,”  and  “sharp”),  the 
wild  cat,  750;  F.  caracal,  the  caracal,  751 ; 
F.  chaus,  the  chaus,  751 ; F.  concolor  (Lat. 
“of  one  colour”),  the  puma,  750;  F. leo- 
pardus,  the  leopard,  744;  F.  maniculata, 
750;  F.  serval,  751 ; F.  tigris,  the  tiger,  749. 

Fennec,  743. 

Ferret,  754. 

Fiber  zibethicus  (Lat.  fiber  a beaver),  the  on- 
datra, or  musquash,  735. 

Field-cricket,  the,  172. 

Fieldfare,  566,  567. 

Filaria  medinensis  ( La.t.filum  a thread),  the 
Guinea  worm,  92. 

Finches,  538-541. 

Fin-fish,  680. 

Fire-bird,  537. 

Fishes,  a class  of  vertebrata,  272. 

Fish-hawk,  63S,  639. 

Fishing  frog,  329. 

Fissilinguia  (Lat.  fissus  cleft,  and  lingua  the 
tongue),  a group  of  lizards,  389. 

Fissirostrcs  (Lat.  fissus  and  rostrum  a beak), 
a sub-order  of  passerine  birds,  519,  598. 

Fistularia  tabacaria  (Lat.  fistula  a pipe),  a spe- 
cies of  trumpet  fish,  311. 

Fissurellid®  (Lat.  fissura  a fissure),  a family 
of  gasteropodous  mollusca,  259. 

Flamingo,  449,  450. 

Flat-worms,  96.  (See  platyelmia.) 

Fleas,  their  structure  and  natural  history,  185. 

Flesh-flies,  189. 

Flies,  two-winged,  186 ; destructive  kinds  of, 
192. 

Floscularid®  (Lat . fiosculus  a little  flower), 
the  family,  102. 

Flounder,  335. 

Fluatr®  (sea-mats),  species  of  molluscoids,  233. 

Flycatchers,  556,  558  ; tyrant,  559. 

Forked  hake,  304. 

Forest-flies,  167,  188. 

Forficulina  (Lat.  forfcx  a pair  of  shears),  a 
tribe  of  orthopterous  insects,  76. 

Forficula  (the  earwig),  representation  of  the, 
176. 

Formicarin®  ( formicarius ),  sub-family,  568. 

Formicarius  (Lat.  formica  on  ant),  a genus  of 
ant  thrushes,  569. 

Fossils  of  the  nummulites,  28. 

Fossoria  (Lat.  fodio  to  dig),  a tribe  of  hyme- 
nopterous  insects,  209. 

Fowl,  domestic,  489. 


Fox,  common,  747  ; arctic,  747. 

Francolinus  vulgaris,  the  common  francolin, 
483. 

Fratercula  arctica  (dim.  of  Lat.  frater  a 
brother),  the  puffin,  430. 

Fregilus  graculus,  the  Cornish  chough,  528. 

Friar  bird,  591. 

Frigate  birds,  486. 

Fringillid®  (fringilla),  the  family,  537. 

Fringillin®,  the  sub-family,  541. 

Fringilla  amandava  (Lat.  fringilla  a chaf- 
finch), the  amadavade,  543 ; F.  coolebs  (F. 
and  Lat.  “ a bachelor”),  the  chaffinch,  542. 

Froghoppers,  164. 

Frogs,  367. 

Fulgorina  (Lat .fulgor  lightning),  a tribe  of 
the  sub-order  homoptera,  165. 

Fulgoria  Candelaria  (Lat.  F.  and  candela  a 
candle),  the  species,  175;  F.  laternaria  (Lat. 
F.  and  laternaria  lantern  bearing),  repre- 
sentation of  the  species,  164. 

Fulica  atra  (Lat.  “the  coot”  and  “ black  ”), 
the  coot,  452,  453. 

Fuligula  glacialis  (Lat .fuligo  a seabird,  and 
“icy”),  the  long-tailed  duck,  443. 

Fuligulin®  (fuligula ),  the  sub-family,  443. 

Fulmarus  glacialus,  the  fulmar,  441. 

Fungi®,  a group  of  corals,  development  of, 
57,  58. 

Fungid®  (Lat.  fungus  a mushroom),  a family 
of  the  polypes,  61. 

Furnarin®  ( furnarius ),  the  sub-family,  590. 

Furnarius  fuliginosus  (Lat.  furnus  an  oven, 
and  “sooty”),  the  oven  bird,  590. 

Furzeling,  or  furze-wren,  582. 

G 

Gad-flies,  191. 

Gadid®  (Lat.  gadus  a codfish),  the  family  of 
the  cods,  305. 

Galaxias  (Gr.  galaxias  milky),  a genus  of 
fishes,  302. 

Galaxiid®  (galaxias),  the  family,  302. 

Galbulin®  (Lat.  galbula  the  name  of  a bird), 
the  sub-family  of  the  jacamars,  601. 

Galeid®  (galeus),  the  family,  350. 

Galeodes  (Lat.  galea  a crest),  representation 
of  the  genus,  136. 

Galeopithecid®  (galcopithccus),  the  family,  771. 

Galeopithecus  volitans  (Ur.  gale  a cat,  and 
pithekos  an  ape;  and  Lat.  “flying”),  the 
flying  lemur,  772. 

Galeus  vulgaris  (Gr.  galcos  a weasel),  the 
common  tope,  350. 

Galleria,  a genus  of  lepidopterous  insects,  196. 

Gallicola  (Lat.  galla  the  oak  apple,  and  colo  to 
inhabit),  a tribe  of  hymenopterous  insects, 
205  ; the  commercial  gall  of  the,  206. 

Gall-flies,  205,  206. 

Gallinula  chloropus  (dim.  of  Lat.  gallina  a 
hen ; and  Gr.  chloros  green,  and  pous  a 
foot),  the  gallinule,  or  water  hen,  452. 

Gallinulinro  (gallinula),  the  sub-fauiily,  452. 

Galliwasp,  391. 

Galls  of  the  oak-leaf,  205. 

Gallus  Bankivus  (Lat.  “ acock,”  “ of  Banca”), 
the  jungle  fowl ; G.domesticus,  the  domestic 
cock,  489. 

Gamasidro,  a family  of  the  acarina,  135. 

Gammari'l®  (Gr.  gammaron  a lobster),  the 
family,  119. 

Gamma’rus  pulex  (Gr.  G.  and  Lat.  pulex  a 
flea),  representation  cf  the,  119. 
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Ganglia  of  insects,  15. 

Gannet,  437. 

Ganoidea  (Gr.  ganos  brightness),  an  order  of 
fishes,  334. 

Garden  spider,  web  of  the,  139,  140. 

Gar  fish,  309. 

Garrulax  chincnsis  (Lat.  garrulus  chattering), 
the  Indian  black-faced  thrush;  G.  leucolo- 
phus  (G.  and  Gr.  leucos  white,  and  lophos  a 
crest),  the  laughing  crow,  565. 

Garrulinee  (garrulus),  the  sub-family,  523. 

Garrulus  glandarius  (Lat. garrulus,  and  “fond 
of  acorns”),  the  common  jay,  523. 

Gasterophilus  equi  (Gr.  gaster  the  belly,  and 
pliileo  to  love ; Lat.  equus  a horse),  a species 
of  dipterous  insects,  188. 

Gasteropoda  (Gr.  gaster  the  belly,  and  podes 
feet),  a class  of  the  mollusca,  251 ; their 
structure  and  anatomy,  251,  252  ; shells  and 
opercula  of  the,  243,  244 ; arranged  in  two 
sub-classes — the  heteropoda  and  the  gastero- 
poda, 244,  245  ; divided  into  three  orders 
(with  their  respective  sub-orders)— the  he- 
teropoda, 254 ; the  branchifera,  256  ; and 
the  pulmonifera,  262. 

Gasteropoda  proper,  a sub-class  of  the  mol- 
lusca, 255 ; consists  of  two  orders— the 
branchifera,  256 ; and  the  pulmonifera,  262. 

Gastropacha  quercifolia  (Gr.  gaster  the  belly, 
pachys  thick  ; and  Lat.  “oak-leaved”),  the 
oak-lappet  moth,  199. 

Gasterosteus  spinachia  (Gr.  gaster  the  belly, 
and  osteon  bone),  the  fifteen-spined  stickle- 
back ; G.  trachurus  (Gr.  trachus  rough,  and 
oura  the  tail),  the  common  stickleback,  313. 

Gaucharo  bird,  615. 

Gavialis  gaugetica,  the  gangetic  crocodile,  or 
gavial,  404. 

Gazella  albifrons  (Lat.  “white-fronted”),  the 
blesbok,  715;  G.  dorcas,  the  gazelle,  714; 
G.  euehore  ( G.  and  Gr.  cu  well,  and  choreuo 
to  dance),  the  springbok,  715;  G.  pygarga 
(Gr.  page  the  buttocks,  and  argos  white), 
the  bontebok,  715. 

Gecarcinus  (Gr.  ge  land,  and  Tcarcinus  a crab), 
habits  of  the,  129. 

Gecininse  ( gecinus ),  the  sub-famfly,  507. 

Gecinus  viridis  (Gr.  ge  the  earth,  and  kinco  to 
move;  and  Lat.  “green”),  the  green  wood- 
pecker, 507. 

Gecko  verus,  the  true  gecko,  394. 

Geckotidas  (gecko),  the  geckos,  a family  of 
lizards,  394. 

Geese,  448. 

Gelassimi  (Gr.  “land-crabs”),  habits  of  the, 
129. 

Gemmation,  reproduction  by,  40  ; general  re- 
marks on,  270. 

Genera,  arrangement  of  into  species,  an  impor- 
tant step  in  zoological  classification,  10. 

Generations,  alternation  of,  158,  170. 

Genetta  vulgaris,  the  common  genette,  753. 

Geocores  (Gr.  ge  land,  and  koris  a bug),  a tribe 
of  hemipterous  insects,  166. 

Geodephaga  (Gr.  “ ground-beetles”),  a family 
of  coleopterous  insects,  225. 

Geomctrina  (Gr.  ge,  and  metron  ground  mea- 
suring), a tribe  of  nocturnal  lepidoptera, 
196,  197. 

Gcophilidse  (Gr.  ge  land,  and  pliileo  to  love),  a 
family  of  the  class  myriapoda,  143,  144. 

Geophims  electricus  (Gr.  G.  and  Lat.  “elec- 
tric”); G.  longicomis  ( G?.  and  Lat.  “long- 


horned”), representations  of  the  species 
144.  ’ 

Georhychidoe  (georhyckus),  the  family,  735. 

Georhychus  capensis  (Gr.  ge  the  earth),  a 6pe. 
cies  of  mole  rat,  736. 

Geospiza  (Gr.  ge  the  ground,  and  spiza  a 
sparrow),  a genus  of  grosbeaks,  540. 

Gerbilles,  735. 

Gerres  rhombeus  (Lat.  gcrres  and  “rhom- 
bic”), a species  of  fish,  317. 

Gervonkte,  the  family,  71. 

Gibbons,  777. 

Giraffe,  712. 

Glareola  pratincola,  the  pratincole,  467. 

Glareolinm  (glareola),  the  sub-family,  467. 

Glass  snake,  392. 

Glaucus  Forsteri,  a species  of  the  gasteropodons 
mollusca,  257. 

Glomeridae  (Lat.  glomero  to  roll  into  a ball),  a 
family  of  the  class  myriapoda,  145. 

Glomeris  marginata,  representation  of  the,  145. 

Glossophaga  (Gr.  glosse  the  tongue,  and  phago 
to  eat),  a genus  of  vampyres,  769. 

Glow-worm,  the,  221. 

Glutton,  756. 

Glyceris  (Gr.  glykeros  sweet),  a genus  of  an- 
nelides,  99. 

Glyptodon  (Gr.  gluptos  carved,  and  odous  a 
tooth),  a genus  of  fossil  armadillos,  727. 

Glyptolepis  (Gr.  gluptos  engraved,  and  lepis  a 
scale),  a genus  of  fossil  ganoid  fishes,  341. 

Gnats,  the  family  of,  192. 

Gnu,  717. 

Goat,  716. 

Goat-moth,  the,  199. 

Goat-moth,  scales  from  the  wings  of  the,  193. 

Goatsucker,  614. 

Gobiid®  (gobius),  the  family,  325. 

Gobius  (Lat.  gobius  the  name  of  a fish),  the 
gobies,  a genus  of  spinous  fishes,  325. 

Godwit,  457. 

Goerius  olens,  a predaceous  beetle,  224. 

Goldfinch,  542. 

Gold  fish,  303. 

Goosander,  443. 

Gordiacea  (Gr.  “gordian”),  hairworms,  91. 

Gorilla,  a genus  of  apes,  777. 

Gorgonidae  (from  the  Gorgons  of  Greek  mytho- 
logy) , the  family,  54. 

Goshawk,  628,  629. 

Goura  coronata  (goura  native  name,  and  Lat. 
“ crowned”),  the  crowned  pigeon,  497. 

Gourami,  a species  of  fish,  325. 

Gouridse  (goura),  the  family,  497. 

Gracula  religiosa  (Lat.  graculus),  a jackdaw, 
532. 

Graculinm  (gracula),  the  grakles,  a sub-family 
of  starlings,  532. 

Grakle,  purple,  532. 

Grallatores  (Lat.  “ walkefs  on  stilts”),  an 
order  of  birds,  456. 

Grampus,  682. 

Grantia  compressa,  29. 

Grasshopper,  the  hind  legs  of  the,  150 ; trans- 
formations of  the,  156. 

Grasshoppers,  164,  165. 

Grayling,  302. 

Grebes,  432. 

Greenbone,  309. 

Greenlets,  556. 

Gregarinm  (Lat.  grcgaritis  in  flocks),  micro- 
scopic parasites,  40;  their  mode  of  reproduc- 
tion, 41. 


INDEX 


795 


Griffon,  645. 

Grosbeak,  pine,  546. 

Grosbeaks,  538,  510. 

Ground  beetles,  225. 

Grouse,  477,  479. 

Gruidte  {gnu),  tbe  family.  469. 

Gruime,  the  sub-family,  469. 

Grus  cinereu  (Lat.  “the  ash-coloured  crane”), 
the  common  crane,  470. 

Gryllina  (Lat.  grylus  a cricket),  a family  of 
orthopterous  insects,  170. 

Gryllotalpa  (Lat.  “ the  mole-cricket”),  151. 

Gryllus  viridissimus  (Lat.  “the  great  green 
grasshopper”),  transformations  of  the,  156, 
170. 

Guanaco,  705. 

Guars,  493. 

Guazuti,  deer,  703. 

Guillemots,  421. 

Guinea  fowl,  486. 

Guinea  pig,  732. 

Gulls,  438,  439. 

Gulo  luscus,  the  glutton,  756. 

Gurnards,  312. 

Gymnetrus  Banksii  (Gr.  gumnos,  and  etron  the 
belly),  a species  of  ribbon  fish,  323. 

Gymnocephalus  (Gr.  gumnos  naked,  kephale 
the  head),  a genus  of  chatterers,  552. 

Gymnoderin®  (gymnoderus),  sub-family  of, 
552. 

Gymnoderus  (Gr.  gumnos,  and  dere  the  neck), 
a genus  of  chatterers,  552. 

Gymnodonta  (Gr.  gumnos  and  odonta  teeth),  a 
family  of  fishes,  338. 

Gymnopthalmidae  (Gr.  gumnos,  and  opthalmos 
the  eye),  a family  of  lizards,  390. 

Gymnorhina  tibicen  (Gr.  gumnos,  rhin  the 
nose,  and  Lat.  “a  flute  player”),  a species 
of  crow,  523. 

Gymnopthalmata  (Gr.  gymnos  naked,  and 
opthalmos  the  eye),  order  of  the,  70. 

Gymnosoinata  (Gr.  gymnos,  and  soma  the 
body),  an  order  of  the  pteropodous  mollusca, 
250. 

Gymnotid®  ( gymnotus ),  the  family,  296. 

Gymnotus  electricus  (Gr.  gumnos,  and  notos, 
the  back),  the  electrical  eel,  692. 

Gypaetin®  ( gypaetus ) the  sub-family,  645. 

GypaetU3  barbatus  (Gr.  gups  a vulture,  ae'tos 
an  eagle,  and  Lat.  “bearded”),  the  bearded 
vulture,  445. 

Gyps  fulvus  (Gr.  gups,  and  Lat.  “tawny”), 
the  tawny  vulture,  674. 

Gyr  falcon,  632. 

Gyrini,  the  whirligigs,  224. 

H 

H®matopodin®  (hcematopus),  tbe  sub-family, 
465. 

H®matopus  ostralcgus  (Gr.  haima  blood,  pous 
a foot,  and  Lat.  “oyster-catcher”),  the 
oyster-catcher,  465,  466. 

Haddock,  306. 

Hag,  a species  of  fish,  293. 

Halcyon  leucocephalus  (Gr.  halcuon  the  king- 
fisher, leucos  white,  and  kephale  the  head), 
a species  of  kingfisher,  663. 

Haliaetus  albicilla  (Gr.  hnls  the  sea,  and  ae'tos 
an  eagle),  the  white-tailed  sea  eagle,  638  ; 
H.  leucocephalus  (H.  and  Gr.  leucos  white, 
and  kephale  the  head),  tbe  bald  eagle,  638. 


Haliastur  indus  (Gr.  hats  the  sea,  astur,  and 
Lat.  “Indian”)  the  Pondicherry  eagle, 
640. 

Halichmrus  gryphus  (Gr.  hals,  choiros  a pig, 
and  Lat.  gryphus  a griffin),  the  grey  seal,  742. 

Ilalichondria  oculata  (Gr.  hals  the  sea,  and 
chondros  cartilage;  Lat.  oculus  an  eye),  a 
species  of  sponge,  28,  29. 

Halicore  cetacea  (Gr.  hals,  kore  a maid),  the 
dugong,  686. 

Haliotidte  (Gr.  hals,  and  otis  the  car),  a family 
of  gasteropodous  mollusca,  258. 

Halteres  of  insects,  142. 

Hultica  nemorum  (Gr.  haltikos  nimble  and 
Lat.  “of  the  woods”),  the  turnip  fly,  216. 

Halys,  the  representation  of  the,  167. 

Hammer  oyster,  the,  24l. 

Hamster,  735. 

Hapale  penicillata  (Gr.  hapalos  tender,  and 
Lat.  “ furnished  with  pencils”),  the  mar- 
moset, 774. 

Hapalidro  {hapale),  the  family,  774. 

Haplocerus  laniger  (Gr.  haploos  simple,  kcras 
a horn,  and  Lat.  “ wool-bearing”),  the 
rocky  mountain  sheep,  712. 

Hares,  730. 

Harpyia  destructor  (Gr.  harpuia  a harpy,  and 
Lat.  “a  destroyer”),  the  harpy  eagle,  941. 

Harriers,  626. 

Harvest  spiders,  136. 

Hawfinch,  540. 

Hawk-moths,  200. 

Hawks,  625 ; sparrow,  628,  629 ; swallow- 
tailed, 631. 

Heads  of  insects,  their  structure,  147,  148. 

Hectocotylus,  a genus  of  cephalopodous  mol- 
lusca, 264. 

Hedgehogs,  763. 

Hedge  sparrow,  576. 

Helarctos  euryspilus  (Gr.  helios  the  sun, 
arctos  a bear,  eurus  broad,  and  spilos  a 
spot),  the  Bornean  sun  bear,  758  ; H.  Malay- 
anus,  the  Malayan  sun  bear,  758. 

Helianthoida  {helios  and  anthos  a sun-flower, 
and  eidos  resemblance),  an  order  of  the  po- 
lypi, 56;  their  organization,  ib. ; the  poly- 
pidom,  of  the,  57 ; their  natural  history,  58. 

Helicid®  (Gr.  helix  a spiral  line),  a family  of 
the  gasteropodous  mollusca,  262. 

Helicostcgid®  (Gr.  helix,  and  siege  a covering), 
family  of  the,  25. 

Heliomaster  mesoleucus  (Gr.  helios,  master  a 
seeker,  rncros  the  middle,  and  leucos  white), 
a species  of  humming-bird,  594. 

Heliornin®  (Gr.  helios,  ornis  a bird),  a sub- 
family of  swimming  birds,  433. 

Helmet-beetles,  16,  17. 

Helocera  (Gr.  helos  a knob,  and  kcras  a horn), 
a tribe  of  coleopterous  insects  ; includes  two 
groups — the  histerid®,  and  the  byrrhid®, 
223. 

Heloderma  horridum  (Gr.  helos,  a spike, 
derma  the  skin,  and  Lat.  “horrid”),  a 
species  of  lizard,  393. 

Helodermid®  {heloderma),  the  family,  393. 

Hemerobiid®  (Gr.  hemeros  a day,  and  bios 
existence),  a family  of  neuropterous  insects, 
183. 

nemimetaboln  (Gr.  hemi  half,  and  metabola 
transformation),  a sub-class  of  insects,  157, 
160. 

Hemipterous  insects,  buccal  apparatus  of  the. 
149. 
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Homiramphus  (Gr  hemi  half,  and  ramphot , a 
beak),  a genus  of  fish;  s,  309. 

Heniochus  monocerus  (Gr.  heniochos  a coach- 
man, and  monoceros  the  unicorn),  a speciea 
of  tish,  318. 

Hermaphrodite  insects,  155. 

Kcrmellidtc,  the  family,  98. 

Hermit  crabs,  125,  12G. 

Hermit  birds,  594. 

Herons,  458-463. 

Herpestes  griseus  (Gr.  herpestes  a crawler, 
and  Lat.  “gray”),  the  mungoos,  383,  753  ; 
H.  ichneumon,  the  ichneumon,  753. 

Herring,  29,7. 

Herrings,  king  of  the,  346, 

Hessian  fly,  the,  192. 

Heterocei  a (Gr.  heteros  various,  and  keras  a 
horn),  a sub-order  of  lepidopterous  insects 
(moths),  195. 

Heterodon  (Ur.  heteros  dissimilar,  and  odous 
a tooth),  a genus  of  colubrine  snakes,  38G. 

Heterogyna  (Gr.  heteros,  and  yyne  a female), 
a tribe'  of  hymenopterous  insects  (ants),  208. 

Heteromera  ( heteros , and  meros  division),  a 
section  of  coleopterous  insects,  219. 

Heteropoda  (Gr.  heteros,  and  podes  feet),  a 
a sub-class  and  order  of  gasteropodous  mol- 
luscs, 254. 

Heteroptera  (Gr.  heteros,  and  ptera  wings),  a 
sub-order  of  the  insecta  (“bugs”),  161,  166 
et  seq. 

Hierax  (Gr.  “a  hawk”),  a genus  of  falcons, 
636. 

Himantopus  melanopterus  (Gr.  himas  a rope, 
pous  a foot,  melas  black,  and pieron  a wing), 
the  stilt,  457  ; H.  nigricollis  (27.  and  Lat. 
niger  black,  and  collum  the  neck),  458. 

Hippa,  representation  of  the  genus,  126. 

Hippidte,  a family  of  Crustacea,  126. 

Hippoboscidte  (S',  and  bosloo  to  feed),  a family 
of  dipterous  insects,  187. 

Hippobosca  equina  (S.  and  Lat.  equtls  ahorse), 
a species  of  dipterous  insects,  188. 

Hippocampus  the  sea-horses,  a genus  of 
fishes,  330. 

Hippoglossus  vulgaris  (Gr.  hippos,  glossa  the 
tongue),  the  holibut,  307. 

Hippopotamidm  ( hippopotamus ),  the  family, 
690. 

Hippopotamus  amphibius  (Gr.  hippos,  pota- 
mos  a river,  and  Lat.  “ amphibious  ”),  790  ; 
H.  Sencgalensis,  691. 

Hippopus  maculatus  (27.  and  pous  a foot ; Lat. 
“spotted”),  a species  of  bivalve  mollusea, 
246. 

Ilirudinidae  (Lat.  hirudo  a horse-leech),  a 
family  of  theannelida,  95. 

Hirundinid®  (hirundo),  the  family,  607. 

Ilirundo  fuciphaga  (Lat.  hirundo  a swallow, 
and  Gr.  “ sea-weed  eating”),  a species  of 
swift, 612;  H.riparia  (27.andLat.  “bank”), 
the  bank  martin,  609  ; H.  rufa  (27.  and  Lat. 
“ red  ”),  the  barn  swallow,  610  ; H.  rustics, 
the  chimney  swallow,  608 ; H.  urbica  (27. 
and  Lat.  “ of  cities  ”),  the  martin,  609. 

Histeridm  (Lat.  hister  an  actor),  a family  of 
coleopterous  insects,  223. 

Hive-bee,  working,  hind-leg  of  the,  211. 

Hive-bees,  the  society  of,  212;  representations 
of  the  queen,  the  drone,  and  the  worker,  ib. ; 
comb  of  the,  212. 

Hoatzin,  522. 

Hobby,  634. 


Hog,  common,  G93  ; wart,  694. 

Hog-fish,  G82. 

Holibut,  307. 

Holocephala  (Gr.  holos  complete,  and  kephale 
a head),  a sub-order  of  the  cartilaginous 
fishes,  346. 

Holoptycliiidm  (Gr.  holos,  ptuclie  a row  or 
layer),  a family  of  fosBil  ganoid  fishes,  338. 

Holothuridm  (Gr.  holos  whole,  and  thura  a 
gate),  order  of  the,  74. 

Holothuria,  representation  of  the  genus,  74. 

Holostea  (Gr.  holos,  osteon  bone),  a sub-order 
of  the  ganoid  fishes,  337. 

Homalopsidse  (Gr.  homalos  even,  and  ops  the 
face),  a family  of  colubrine  snakes,  384. 

Homolid®,  a family  of  decapod  crustaceans, 
126. 

Homoptera  (Gr.  homos  similar,  and  ptera 
wings),  a sub-order  of  insecta,  160,  161  et 
stq. 

Honey-eaters,  588. 

Honey-guides,  505. 

Honey-dew  of  the  aphides,  163. 

Hooded  snakes,  383. 

Hoonuman,  776. 

Hoopoes,  596,  597. 

Hop-fly,  the,  163. 

Hornbills,  521. 

Horse-fly,  the,  188. 

Horse,  696. 

House-cricket,  the,  188. 

House-fly,  eyes  of  the,  146. 

House-spider,  web  of  the,  139,  140. 

Humble  bees,  211,  212. 

Humming  birds,  591-596. 

Hunting  spider,  131. 

Hysenidee  ( hycena ),  the  family  hyaenas,  751. 

Hytena  crocuta,  the  spotted  kyama ; H.  spe- 
lrnns,  the  cave  hymna ; H.  striata,  the  striped 
hyaena,  752. 

Hyalea  (Gr.  hynlos  transparent),  a genus  of 
the  pteropodous  mollusea,  240,  241. 

Hydra  (Gr.  hyder  water),  representation  of 
the,  46 ; tentacles  of  the,  47  ; its  extraordi- 
nary powers  of  propagation,  48  ; its  voracity, 
49;  different  families  of  the,  51. 

Hydrachna  globulus  (27.  and  Lat.  “globe- 
like”), representation  of  the  species,  136. 

Hydrachnid®  Gr.  hyder,  and  arachne  a spi- 
der), a family  of  the  acarina,  135. 

Hydradephaga  (Gr.  hydor,  and  adelphagos 
voracious),  a tribe  of  coleopterous  insects, 
224. 

Hydrochmrus  capybara  (Gr.  hydor  water,  and 
clioiros  a pig),  the  capybara,  732. 

Hydrocores  (Gr.  hydor,  and  koris  a bug),  a 
tribe  of  hemipterous  insects,  166. 

Hydroida  (Gr.  hydor,  and  tidos  resemblance), 
an  order  of  the  polypi,  34 ; its  habits  and 
natural  history,  34  et  seq. ; their  curious 
circulation,  46  ; their  reproductive  powers, 
ib. 

Hydrophidae  (Gr.  hudor,  and  ophis  a snake), 
a family  of  colubrine  snakes,  383. 

Hydrophilus  caraboides  (27.  andpftiVeotolove), 
representation  of  the  species,  223. 

Ilydrosaurus  Bcllii  (Gr.  hudor,  and  sauros  a 
lizard),  394. 

Hydrous  piccus  (27.  and  Lat.  piceus  pitchy), 
the  great  water  beetle,  234. 

Hyla  tinctoria  (Gr.  little  a wood,  and  Lat. 
“belonging  to  dyeing”)  an  American  tree 
frog,  369. 
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Hylides  (hyla),  the  sub-family  of  the  tree 
frogs,  369. 

Ilylobates  (Gr.  Uule,  and  baino  to  go),  tho 
gibbons  or  long-armed  apes,  777. 

Ilylurgus  piniperda  (Gv.hylotirgos a carpenter, 
und  Lat.  “ pine-boring”),  a species  of  xylo- 
phagous  insects,  218 ; its  destructive  quali- 
ties, 219. 

Ilymenoptera  (Gr.  by  men  a membrane,  and 
ptera  wings),  an  order  of  the  insecta  (bees, 
wasps,  &c.),  202;  their  structure  and 
habits,  202  et  seq. 

Hypochthon  auguinns  (Gr.  bupo  beneath, 
chthon  the  earth,  and  Lat.  “snake-like”) 
a species  of  batrachian,  362. 

Hypsiprymnus  (Gr.  hypsi  high,  and  prumnos 
the  buttocks),  a genus  of  kangaroos,  667. 

Hyracidaj  ( hyrax ),  the  family,  695. 

Hyrax  arboreus  (Gr.  liurax  a rat,  and  Lat. 

“ arboreal  ”) ; II.  capensis,  the  Cape  hyrax ; 
H.  dorsalis  ; II.  syriacus,  the  Syrian  hyrax 
or  daman,  695. 

Hystricidse  (hystrix),  the  family,  732. 

Hystrix  cristata  (Lat.  “ a porcupine,”  and 
“crested”),  the  common  porcupine,  732. 

I 

Ianthinidae  (Gr.  ianthinos  violet-coloured),  a 
family  of  the  gasteropodous  mollusca,  259. 

Ibex,  common,  719  ; Pyrenean,  719. 

Ibis  falcineleus  (Gr.  ibis,  and  Lat.  falx  a 
sickle),  the  glossy  ibis ; I.  religiosa,  the 
sacred  ibis;  I.  rubra  (Lat.  “red”),  the 
scarlet  ibis,  479,  480. 

IchneumonidtB  (Gr.  ichneumon — Pharaoh’s 
rat),  a family  of  hymenopterous  insects,  207. 

Ichneumons,  parasitic  insects,  206. 

Ichneumon,  Egyptinn,  753. 

Ichthyosauridse  (Ur.  ichthus  a fish,  nnd  satiros 
a lizard),  a family  of  extinct  reptiles,  401. 

Icteria  viridis  (Gr.  icteros  yellow,  nnd  Lat. 
viridis  green),  the  yellow-breasted  chat,  537. 

Icterince  (icterus),  the  sub-family,  536. 

Icterus  spurius  (Gr.  icteros),  the  orchard 
oriole,  536. 

Ictinia  Mississippensis  (Gr.  ictin  a kite),  the 
Mississippi  kite,  631. 

Idotheidse,  the  family,  121. 

Iguana  tuberculata  (“covered  with  tuber- 
cles”!, the  common  iguana,  395. 

Iguanid®  (iguana),  the  family,  394. 

Indicator  major,  the  greater  honey-guide  ; I. 
minor,  the  lesser  honey-guide,  505. 

IndicatorinsB  ( indicator ),  the  sub-family,  505. 

Indris  brevicaudatus,  (Lat.  “ short  tailed”), 
the  Indri,  773. 

Infundibulatu  (fait,  infundibulum  a funnel), 
an  order  of  the  bryozoa,  233. 

Infusoria  (Lat.  infusus  infused),  a class  of  the 
protozoa,  29  et  seq. ; their  organs  of  motion, 

29  ; natural  history  of  the,  30  j their  means 
of  propagation.  31  ; their  habits,  32  ; their 
classification,  :8;  thcastomata,  and  thesto- 
matodn,  28,  29. 

Inia  boliviensis,  a species  of  dolphin,  C83. 

inopcrculated  pulmonifera,  consisting  of  five 
families — the  helieidee,  the  limacidoe,  the 
oncidiidse,  the  limmeidse,  and  the  auricu- 
lidac,  262. 

Insecta  or  insects  (Lat.  “ cut  into”),  nervous 
system  of,  14 ; the  highestclass  of  articulated  I 
animals,  145;  their  general  organization,  j 


145  etseq. ; anatomy  of  the  external  Rkeleton 
of,  146  ; their  eyes,  146 ; antennal,  147  ; their 
heads  and  mouths,  147,  148;  their  limbs, 
149,  150;  their  wings,  151;  digestive  canal 
of  insects,  153 ; circulation  and  respiration 
in,  154 ; metamorphosis  of,  155 ; classifica- 
tion of,  157 ; divided  into  three  sub-classes 
(with  their  various  orders)— the  ametabola, 
157,  158  ; the  hemiraetabola,  157,  160;  and 
the  metabola,  157,  185. 

Insectivora  (Lat.  “ insect  eaters”),  an  order  of 
the  mammalia,  674,  679. 

Insessores  (Lat.  insessus  perched),  a section  of 
the  class  of  birds,  428,  518. 

Invcrtebrata,  general  remarks  on  the,  269,  270. 

Isis  hippuris  (from  Isis  the  Egyptian  goddess, 
and  Gr.  “horse-tailed”),  a species  of  po- 
lypes, 54. 

Isopoda  (Gr.  isos  equal,  and  poiles  feet),  an 
order  of  Crustacea,  120  ; their  organization, 
ib. 

Itch,  acarus  of  the,  134. 

Iulidoe,  a family  of  the  class  myriapoda,  145. 

lulus,  transformations  of  the  genus,  143 ; re- 
presentations of  the,  145. 

IxodidoB  (Gr.  ixo  to  adhere),  a family  of  the 
acarina,  135. 

Ixodes  plumbeus  (I.  and  Lat.  “ leaden”),  re- 
presentation of  the  species,  135. 

Ixos  obscurus  (Gr.  ixos  a lute,  Lat.  “ob- 
scure”), a species  of  thrush,  563. 


J 

Jabirus,  460,  462. 

Jacamars,  601. 

Jacana,  454. 

Jackal,  746. 

Jackdaw,  526. 

Jaculus  Labradorius  (Lat.  jaculus  a darting 
Eerpent),  the  Labrador  jumping  mouse,  737. 
Jaguar,  750. 

Jays,  520. 

Jerboas,  737. 

Jerfalcon,  632. 

Juggur,  an  Indian  falcon,  635. 

Juida,  a genus  of  starlings,  531. 


K 

Kakapo,  509. 

Kalong  bat,  769. 

Kanchil,  706. 

Kangaroo  rats,  667. 

Kangaroos,  665 ; tree,  667. 

Kestrel,  635. 

Ketupa  Ceylonensis,  a species  of  owl ; K. 

flavipes  (Lat.  “yellow-footed”),  622. 

King  bird,  560. 

King  crow,  551. 

King  fish,  320. 

King  of  the  herrings,  346. 

King  fishers,  600,  601. 

Kinglet,  582. 

Kinkajous,  759. 

Kite,  630,  642 ; black,  630,  632 ; brahminy, 
632  ; govinda,  632  ; Mississippi,  631. 
Klttacincla  macroura  (Gr.  kitta  a magpie,  and 
cincla ; Gr.  makros  long,  oura  a tail),  the 
Indian  nightingale,  578. 

Kiwi-kiwi,  475. 

Klippspringers,  715. 

Koala,  669. 
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Kobus  cllipsiprymnus  (Gr.  ellipsis,  an  ellipse, 
prumnus,  the  buttocks),  the  waterbuck,  715. 

Koodoo  antelope,  715. 

L 

Labrax  lupus  (Lat.  lahrax  a kind  of  fish, 
lupus  a wolf),  the  basse,  314. 

Labrid®  ( labrus ),  the  family,  309. 

Labrus  maculatus  (Lat.  labrus  the  name  of  a 
fish,  and  “ spotted”),  the  ballan  wrasse,  310. 

Labrus  variegatus  [L.  and  Lat.  “ variegated”), 
the  blue  striped  wrasse,  310. 

Lac-dye,  produced  from  the  coccus  lacca,  162. 

Lacerta  agilis  (Lat.  “a  lizard”  and  “agile”), 
the  agile  lizard ; L.  ocellata  ( L . and  Lat. 
“ocellated”) ; L.  viridis  [L.  and  Lat. 
“ green”),  the  green  lizard,  392. 

Lacertidre  [Lacerta),  the  family,  392. 

Lady-bird,  the,  215,  216. 

Lremodipoda  (Gr.  laimos  the  throat,  and  podes 
feet),  an  order  of  the  Crustacea,  118 ; their 
organization,  ib. 

Lagidium  cuvieri  (Gr.  lagides,  young  hare), 
the  mountain  viscacha,  736. 

Lagomrs  (Gr.  logos  a hare,  and  mus  a mouse), 
the  calling  hares,  731. 

Lagoon  reefs,  formation  of,  58. 

Lagopus  scoticus  (Gr.  logos  and. pons  a foot), 
the  Scotch,  or  red  grouse ; L.  vulgaris,  the 
ptarmigan,  479,  480. 

Lagostomus  trichodactylus  (Gr.  logos,  stoma 
the  mouth,  tlirix  hair,  and  daktulon  a toe), 
the  viscacha,  736. 

Lamellibranchiata  (Lat.  lamella  a thin  plate, 
and  bronchia:  gills),  a class  of  the  mollusca, 
239 ; anatomy  and  structure  of  the,  240,  241. 

Lamellicornia  (Lat.  lamella  a plate,  and  cornu 
a horn),  a tribe  of  coleopterous  insects,  221. 

Lamna  cornubica  (Lat.  lamna  a flat  plate,  and 
Lat.  “ of  Cornwall”),  the  porbeagle  shark, 
349;  L.  monensis  ( L . and  Lat.  “of  the 
Isle  of  Man”),  the  Beaumaris  shark,  ib. 

Lamnid®  [lamna),  the  family,  349. 

Lamnungula  (Lat.  lamna,  and  unguis  a nail), 
a section  of  the  pachydermata,  617,  695, 

Lampreys,  293. 

Lampris  guttatus  (Gr.  lompros  splendid,  and 
Lat.  “ spotted”),  the  kingfish,  or  opah,  320. 

Lampyris  noctiluca  (Lat.  “lamp  of  night”), 
the  glow-worm,  221. 

Land-bugs,  166. 

Land-crabs,  129. 

Laniid®  [lanius),  the  family,  569. 

Laniinse,  the  sub-family  of  the  true  shrikes, 
569. 

Lanius  collurio  (Lat.  Iannis  a butcher,  and  Gr. 
collurion  a species  of  bird),  the  red-backed 
shrike,  549  ; L.  excubitor  [L.  and  Lat.  “a 
watcher”),  the  gray  shrike,  519,  520 ; L. 
rutilus  [L.  and  Lat.  “red”)  the  woodchat, 
520. 

Lanner,  an  Indian  falcon,  635. 

Lanthorn-flies,  165. 

Laomedea  geniculata  [Laomedes,  and  Lat. 
“kneed”),  representation  of  the,  45. 

Lapwing,  465,  466. 

Laridae  (Lat.  larus  a gull),  the  family  of  the 
gulls,  438. 

Larinte,  the  sub-family,  439. 

Larks,  544,  545. 

Larv®  of  lepidopterous  insects,  194,  195. 

Laughing  jackass,  a species  of  kingfisher,  603. 


t Leaf-cutting  bees,  211. 

Leathcrhead,  591. 

I Lecanium  Ilicis  (Gr.  lekanion  a little  hide,  and 
Hex  an  evergreen  oak),  a species  oi  coccina 
162.  ’ 

Leeches,  94  ; account  of,  95 ; their  importance, 
ib. 

Legs  of  insects,  150, 151. 

Leiothrix  (Gr.  Icios  smooth,  and  tlirix  hair), 
a genus  of  chatterers,  555. 

Leipoa  ocellata  [leipoa  native  name,  and  Lat. 
“ocellated”),  the  native  pheasant  of  Aus- 
tralia, 491. 

Lemmings,  735. 

Lemuridm  (lemur),  the  family,  773. 

Lemur  catta  (Lat.  lemur  a ghost),  the  ring- 
tailed lemur,  773. 

Lemurs,  flying,  771;  slow,  773. 

Leopard,  719;  hunting,  731. 

Lepadid®  (Gr.  “barnacles”),  family  of,  112. 

Lepidoptera  (Gr.  lepis  a scale,  and  ptera 
wings),  an  order  of  the  inseeta  (butterflies, 
moths,  &c.),  193;  larvae  of  the,  194. 

Lepidopus  argyreus  (Gr.  lepis  a scale,  pous 
a foot,  and  argureios  silvery),  the  scabbard 
i fish,  323. 

i Lepidosiren  annectens  (Gr.  lepis  and  “ siren,” 
i and  Lat.  “ uniting”)  a species  of  batrachian, 
r 361  ; L.  paradoxa,  ib. 

; Lepidosteid®  [lepidosteus),  a family  of  ganoid 
; fishes,  340. 

Lepidosteus  osseus  (Gr.  lepis,  osteon  bone,  and 
Lat.  “bony”),  the  bony  pike,  340. 

! Lepidota  (Gr.  lepis),  an  order  of  batrachi®,  360. 

Lepidotid®  (Gr.  lepis),  a family  of  fossil 
ganoid  fishes,  360. 

Lepismid®  (Gr.  lepis  a scale),  a family  of  the 
order  thysanura,  159. 

Lepisma  machilis,  160. 

L.  saccharina  [L.  and  Lat.  “sugary”),  160. 

Leptid®  (Gr.  leptos  slender),  a sub-family  of 
dipterous  insects,  190. 

Leporid®  (lepus),  the  family,  730. 

Leptocardia  (Gr.  leptos  small,  and  cardia  the 
heart),  an  order  of  fishes,  292. 

Leptoglossa  (Gr.  leptos  slender,  and  glossa  the 
tongue),  a group  of  lizards,  389,  390. 

Leptoptilus  nrgala  (Gr.  leptos  delicate,  and 
ptilon  a feather),  the  Indian  adjutant,  461 ; 
L.  marabou,  the  African  adjutant,  462. 

Lepus  cuniculus  (Lat.  “ hare”  and  “rabbit”), 
the  rabbit,  730,  731  ; L.  timidus,  the  hare, 
730  ; L.  variabilis,  the  Alpine  hare,  731. 

Leo  Africanus,  the  African  lion,  769. 

Leo  goojrattensis,  the  maneless  lion,  769. 

Lestris  (Gr.  “a  pirate”),  a genus  of  gulls, 
440. 

Leuciscus  alburnus  (Gr.  leucos  white,  and 
Lat.  alburnus  the  bleak),  the  bleak,  303  ; L. 
cephalus  [L.  and  Lat.  “ a large-headed 
fish”),  the  chub,  ib. ; L.  rutilus  [L.  and 
Lat.  “red”),  the  roach,  ib. ; L.  vulgaris,  the 
dace,  ib. 

Lerneid®  (Gr.  the  name  of  the  Lernaean  hydra), 
the  family,  113. 

Lialis,  a genus  of  lizards,  390. 

Libellulid®  (Lat.  libellula  a dragon-fly),  a 
family  of  neuropterous  insects,  181. 

Limacid®  (Lat.  Umax  a slug),  a family  of  gas- 
teropodous  mollusca,  262. 

Limacina  rostralis  ( L . and  rostrum  a beak),  a 
species  of  pteropodous  mollusca,  251. 

Limbs  of  insects,  their  formation,  150. 
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Lfmnadla  (Ur.  limne  a marsh),  115. 

Limneid®  (Gr.  limne  a marsh),  a family  of  the 
gasteropodous  mollusca,  262. 

Limneus,  egg  of  the,  231. 

Limnoria  terebrans,  a species  of  Crustacea,  121. 

Lirnosa  melanura  (Lat.  limosus  muddy,  and 
Gr.  melas  black,  and  our  a a tail),  the  god- 
wit,  157. 

Limpets,  258. 

Limulus,  the  genus,  116 ; organization  of  the, 
117. 

Ling,  a species  of  fish,  306. 

Linguatulidie  (Lat.  lingua  a tongue),  a family 
of  the  arachnida,  133. 

Linguatula  Uenioides  (X.  and  Lat.  tcenia  a 
tapeworm),  representation  of  the  species, 
133. 

Lingula  ar.atina  (X.  and  anatina  duck-like), 
a species  of  the  mollusca,  249. 

Lingulid®  (Lat.  lingua  a tongue),  family  of, 
249. 

Linota  cannabina  (Lat.  linum  flax,  and  “re- 
lating to  hemp”),  the  linnet,  542;  L.  lina- 
ria,  the  lesser  redpole,  ib. 

Lion,  749  ; sea,  743. 

Liotheidae,  a family  of  the  order  mallophaga, 
159. 

Lithobius  forcipatus  (Gr.  lithos  a stone,  and 
bios  life),  a genus  of  the  class myriapoda,  144. 

Lithodomi  (Gr.  lithos,  and  domos  dwelling),  a 
species  of  mussel,  255. 

Lituites  brcynii,  a species  of  ammonites,  266. 

Lizards,  392. 

Lizzia,  the  genus,  71. 

Lizzia  octopunctata  (Lat.  octo  eight,  and  punc- 
tata  pointed),  70. 

Llama,  705. 

Loaches,  303. 

Lobipes  hyperboreus  (Lat.  lobus  a lobe,  pes 
a foot,  and  Gr.  “ living  in  the  north”),  a 
species  of  wading  bird,  455. 

Lobsters,  114  et  seq. 

Lob-worms,  99. 

Locustina  (Lat.  locusustus  a burnt  place),  a 
family  of  orthopterous  insects,  169 ; their 
fearful  ravages,  ib. ; a common  article  of 
food,  170. 

Locusta  migratoria  ( X . and  migro  to  wander), 
a species  of  orthopterous  insects,  165. 

L.  cristata  (X.  and  cristata  crested),  170. 

Locusts,  natural  history  of,  150,  151,  153. 

Loligid®,  a family  of  cephalopodous  mollusca, 
267. 

Loligo  vulgaris,  tne  species,  267. 

Loncheres  (Gr.  “ a spearman”),  a genus  of 
sand  rats,  735. 

Long-stalked  crab,  129. 

Longicomia  (Lat.  “ long-horned”),  a tribe  of 
coleopterous  insects,  217. 

Loopers,  the  caterpillars  so  called,  197. 

Lophiid®  ( Lophius ),  the  family,  328. 

Lophius  piscatorius  (Gr.  lophia  a crest,  and 
Lat.  “piscatorial”),  the  fishing  frog,  329. 

Lophobranchia  (Gr.  lophos  a tuft,  and  bron- 
chia), a sub-order  of  osseous  fishes,  330. 

Lophophorus  impeyanus  (Gr.  lophos  a crest, 
and  phero  to  bear),  a pheasant,  487,  489. 

Lophopoda  (Gr.  lophos  a crest,  and  podestecl), 
an  order  of  molluscoids,  224. 

Lophyrus  tigrinus  (Gr.  lophuros  crested),  a 
species  of  lizard,  396. 

Loricariidce  (Lat.  Irrrica  a coat  of  mail),  a 
family  of  fishes,  304. 


Loricata  (Lat.  lorica),  an  order  of  ganoid 
fishes,  340  ; an  order  of  reptiles,  402. 

Lorinro,  the  lories,  a sub-family  of  parrots,  513. 

Lota  molva,  the  ling,  206 ; L.  vulgaris,  the 
burbot,  ib. 

Louse,  representations  of  the,  158 ; different 
species,  ib. 

Loxia  curvirostra  (Gr.  loxos  crooked,  and 
Lat.  curvus  crooked,  and  rostrum  the  beak), 
the  common  crossbill,  442;  L.  lcucoptera 
(Gr.  leticos  white, ptcron  a wing),  the  white- 
winged crossbill,  ib. ; L.  pityopsittacus  (Gr. 
pitus  a pine,  and  psittakos  a parrot),  the 
parrot  crossbill,  542. 

Loxinro  {Loxia),  the  sub-family,  542. 

Lucanus  cervus,  the  stag  beetle,  221. 

Lucernarid®  (Lat.  luccrna  a lamp),  a family 
of  polypes,  64 ; habits  and  natural  history 
of  the,  ib. 

Lucernaria  auricula  (X.  and  auricula  an  ear), 
representation  of  the,  64. 

Lucioperca  sandra  (Lat.  lucius  a pike,  perca  a 
perch,  and  sandra  a species  of  fish),  the 
sender,  314. 

Luggur,  an  Indian  falcon,  635. 

Lumbricidro  (Lat.  lumbricus  an  earth  worm) , 
97  ; the  family,  ib. 

Lump  fish,  326. 

Lutra  Canadensis  (Lat.  lutra  an  otter),  the 
Canadian  otter,  755 ; L.  nair,  an  Indian 
otter,  ib. ; L.  vulgaris,  the  common  otter,  ib. 

Lyc®nid®,  a family  of  lepidopterous  insects, 

202. 

Lycaon  pictus  (Gr.  Lucaon  proper  name,  and 
Lat.  “ painted”),  the  Cape  hunting  dog,  748. 

Lycosa  tarantula  (X.  and  Lat.  “ a spider”),  a 
genus  of  the  arachnida,  141. 

Lycosidro  (Gr.  lykos),  a family  of  the  arach- 
nid®, 141. 

Lygffiodea  (Gr.  Jygos  a band),  a family  of 
hemipterous  insects,  177. 

Lymexylon  navale  (Gr.  lyme  destruction,  and 
xylon  wood),  a species  of  coleopterous  in- 
sects, 218. 

Lynxes,  749. 

Lyre  birds,  586. 

Lytta  vesicatoria,  the  blister-fly,  219. 

M 

Macacus  inuus,  the  Barbary  ape,  776. 

Macaws,  514. 

Mackerel,  320. 

Macrobiatid®  (Gr.  makros  long,  and  bios  life), 
a family  of  the  acarina,  134." 

Macrobiotus  Hufelandi,  representation  of  the 
species,  134. 

Macrocercus  ararauna  (Gr.  makros  long,  and 
kerkos  the  tail),  the  blue  and  yellow  ma- 
caw, 514;  M.  macao,  the  scarlet  macaw,  ib. ; 
M.  severus,  515. 

Maoropodid®  {Macropus),  the  family,  665. 

Macropus  fruticus  (Gr.  makros  and  pous  a foot, 
and  Lat . frutex  a shrub),  667,  668;  M.  gi- 
ganteus,  the  great  kangaroo,  667 ; M.  nemo- 
ralis  {M.  and  Lat.  “ frequenting  woods”),  ib. 

Macroscelidin®  ( Macroscelidos ),  a sub-family 
of  insectivorous  mammalia,  763. 

Macroscelides  Rozeti  (Gr.  makros  long,  and 
skelis  leg),  763. 

Macrura  (Gr.  makros  long,  and  oura  a tail), 
a sub-order  of  crustacea,  114  ; contain  four 
families — the  crangonidre,  the  astioidro,  the 
thalassinidro,  and  the  paiinurid®,  124. 
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Mndreporidco,  the  “ tree  corals,”  a family  of 
the  polypes,  GO. 

Moonides,  31". 

Magpie,  527. 

Magpie  moth,  the,  197. 

Maia  (Lat.  “the  spider  crab”),  228;  nervous 
system  of  the,  108. 

Maiadto  (Lat.  maia),  a family  of  the  decapod 
Crustacea,  128. 

Malacobdellidse  (Gr.  malakos  soft,  and  bdella 
a leech),  a family  of  the  annelida,  95. 
Malacodermata  (Gr.  malakos  soft,  and  derma 
skin),  a sub-tribe  of  coleopterous  insects, 
220. 

Malacocircus  Malcolmi  (Gr.  malakos  soft,  and 
kerkos  ! a tail),  a species  of  thrush,  565. 
Malacopterygii  (Gr.  malakos,  and  pterux  a 
fin),  a section  of  the  pharyngognathus 
fishes,  308. 

Malapteruruselectricus(Gr. malakos?  very,  and 
pteron  afin),  an  electrical  species  of  fish,  304. 
Maleagrina  margaritifera,  the  pearl  oyster, 
233,  231. 

Mallard,  445. 

Malleus  vulgaris,  the  hammer  oyster,  244. 
Mallophaga  (Gr.  mallos  wool,  and  phago  to 
feed  on),  an  order  of  the  insecta,  159 ; 
divided  into  two  families— the  philopteridm 
and  the  liotheidae,  ih. 

Mallurinae,  583. 

Mammalia  (Lat.  mamma  a teat),  the  highest 
class  of  the  vertebrata,  647  ; their  skeleton, 
647-654;  skin,  654,  655;  digestive  organs, 
656 ; circulation  and  respiration,  ih. ; ner- 
vous system  and  senses,  657,  658 ; repro- 
duction, 658,  659. 

Manakins,  554. 

Manatee,  685  ; northern,  ib. 

Manatidse  (Manatus),  the  family,  685. 

Manatus  Australis,  the  southern  manatee,  685  ; 
M.  latirostris,  the  “ broad-nosed”  manatee, 
ib. ; M.  Senegalensis,  the  Senegal  manatee,  ib. 
Mandrill,  777. 

Mango  bird,  564. 

Maniina  (Gr.  mantis  a prophet),  a tribe  of 
orthopterous  insects,  173;  their  singular 
habits,  174. 

Mantis  religiosa  (Lat.  “ the  praying  insect”), 
151. 

Mantispidee  (Gr.  matiiis),  a family  of  neurop- 
terous  insects,  183. 

Mantle  of  molluscous  animals,  16,  226,  230. 
Manus,  a genus  of  ant-eaters,  725. 

Mareca  penelope,  the  widgeon,  445. 

Marmosets,  774. 

Marmots,  739. 

Marsupialia  (Lat.  marsupium,  a pouch),  an 
order  of  the  mammalia,  663. 

Marten,  609  ; purple,  609  ; sand  or  bank,  609. 
Martes  abietum  (Lat.  “amarten,”  “of  firs”), 
the  pine  marten,  754;  M.  foina,  the  common 
marten,  ib. ; M.  leucopus  (Gr.  “white-foot- 
ed”), the  American  sable,  ib. ; M.  zibellina, 
the  sable,  ib. 

Mason  bees,  211. 

Mastodons,  689. 

May-fly,  larva,  pupa,  and  image  of  the,  157  ; 

natural  history  of  the,  180. 

Meal-worm,  the,  220. 

Mecistura  caudata  (Gr.  mekistos  very  long, 
oura  a tail,  and  Lat.  “ tailed”),  the  long- 
tailed tit,  575. 

Medusa;  (from  the  Medusa  of  mythology), 


family  of  the,  50  ; stinging  powers  of  the, 

66;  called  “sea-nettles,”  ib. ; their  mode  of 
propagation,  67  ; development  of,  67-70  ; 
ocelli  of  the,  70. 

Medusa  aurita  (M.  and  aurita  “ eared  ”),  ten- 
tacles of  the,  65. 

Medusidae,  a family  of  the  steganophthalmata, 

65. 

Megacephalon  maleo  (Gr.  merjas  large,  and 
kephale  head),  a species  of  mound  bird,  492. 
Megaderma  frons  (Gr.  meyas,  derma  the  skin,  j 
and  Lat.  “the  forehead”),  a species  of 
horse-shoe  bat,  767. 

Megaderma  lyra  (Lat.  “ a lyre”),  778. 

Megalonyx  (Gr.  meyas,  and  onyx  a nail),  a 
genus  of  fossil  cdentata,  725. 

Megalops  (Gr.  mcyalos  great,  and  ops  eye),  the 
young  crab,  127. 

Megalotis  zerda  (Gr.  meyas,  and  ous  the  ear), 
the  fennec,  748. 

Megalotrochidce  (Gr.  megalos,  and  trochos  a 
wheel),  the  family  of,  103. 

Megapodiid®  ( Megapodius ),  the  family,  561. 
Megapodime,  the  sub-family,  491. 

Megapodius  tumulus  (Gr.  meyas,  and  pons  a 
foot;  and  Lat.  “a  heap”),  the  Australian 
mound  bird,  491. 

Megatherium  (Gr.  meyas,  and  ther  a wild 
beast),  a genus  of  fossil  edentata,  728. 
Melanerpes  erythocephalus  (Gr.  melas  black, 
and  erpo  to  creep  ; and  Gr.  “ red-headed  ”), 
the  red-headed  woodpecker,  507. 

Melanerpin®  ( melanerpes ),  the  sub-family  of 
woodpeckers,  507. 

Meleagris  gallopavo  (Lat.  “a  guinea  fowl,” 
gallus  a cock,  and  pavo  a peacock,)  the 
common  turkey,  485 ; M.  ocellata,  the  ocel- 
lated  turkey,  486. 

Meleagrinae  ( meleagris ),  the  sub-family,  486. 
Meles  taxus,  the  common  badger,  756. 

Melidm  (meles),  the  family,  755. 

Meliphaga  Novae  Hollandi®  (Gr.  meli  honey 
and  phago  to  cat),  the  New  Holland  honey- 
eater,  591. 

Meliphagid®  ( meliphaga ),  the  family,  590. 
Meliphaginae,  the  sub-family,  591. 

Melithreptinae  (Gr.  meli,  and  threptos  fed),  a 
sub-family  of  the  honey-eaters,  591. 
Melizophilus  Dartfordiensis  (Gr.  “ furze- 
loving”),  the  Dartford  warbler,  582. 

Mellisuga  minima  (Lat.  mel  honey,  and  sugo 
to  suck),  a species  of  humming  bird,  595. 
Mellivora  capensis  (Lat.  mel,  and  voro  to  eat), 
the  Cape  ratel,  756. 

Meloe,  a species  of  coleopterous  insects,  219. 
Melolontha  vulgaris,  the  cockchafer,  421. 
Melophagus  ovinus  (Gr.  melos  the  limb,  and 
ovis  of  a sheep),  a species  of  dipterous  in- 
sects, 188. 

Melopsittacus  undulatus  (Gr.  melos  a song, 
and psittakos  a parrot),  the  warbling  grass 
parakeet,  517. 

Membracina  (Lat.  membrana  parchment),  a 
tribe  of  the  sub-order  homoptera,  164,  165. 
Menobranchus  lateralis  (Gr.  mene  the  moon, 
and  bronchia ; and  Lat.  “ on  the  side”),  a 
species  of  batraebian,  371. 

Menura  Alberti  (Gr.  mene,  and  oura  a tail), 
Prince  Albert’s  lyre  bird,  518  ; M.  superba, 
the  lyre  bird,  ib. 

Mephitis  putorius  (Lat.  “a  bad  smell,”  and 
putorius  a polecat),  the  skunk,  755. 
Mergansers,  442. 
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Mergtiup  (».<*»•<?«*),  tbe  sub-family,  4-12. 

Mergulu-  u le  (aim.  of  Lai.  mergus  a sea  bird), 
the  little  auk.  422. 

Mergus  cereulla.us  (Lat.  mergus,  and  “ hood- 
ed"), the  hooded  merganser,  443 ; M.  mer- 
ganser, the  goosander,  ib. 

Mcrumid.'S,  tue  geroilles,  a genus  of  rats,  735. 

Merlaugus  vulgaris,  the  whiting,  30G. 

M.-rlin,  the  song  inrush,  634. 

Meropiilie  (merops),  the  family,  599. 

Merops  apiader  (Lilt,  merops  the  bee-eater, 
apiaater  delighting  in  bees),  the  common 
bee-eater.  599;  ,\1.  viridis  [It.  and  Lat. 
“green”),  M.O. 

Mesothorux  ((Jr.  mexos  middle,  and  “tho- 
rax"), ot  iasecis,  150. 

Metabol  i (Gr.  “ transformation”),  a sub-class 
o*'  insects,  157,  185;  divided  into  various 
orders  and  sub-orders— the  aplmnipter.i,  tne 
diptera,  the  lepidoptera,  the  hymeiioptera, 
the  -cok-opter.i,  the  strepsipter'a,  itc.,  157, 
158,  195  et  seq. 

Metamorphosis  of  insects,  155,  156. 

Metathor.ix  (Gr.  meta  after,  and  “thorax”), 
of  ins.  cts,  140. 

Micronisus  badius  (Gr.  micros  small,  and  nisos 
a hawk  ; anil  Lat.  “bay”),  the  shikra,  an 
Indian  hawk.  629. 

Milioi.i  (Lat.  milium  a millet-seed),  a genus  of 
the  polyihulamia,  21,  23. 

Mil vago  australis  ( Lat.  mile  ago  a flying  fish, 
and  "southern”),  a species  of  hawk,  644; 

M.  chimango,  643. 

Milvinte  (mil  pita  I,  the  sub-family  of  kites,  630. 

Milvus  goviuda  (Lat.  “ a kite”),  the  govinda 
kite;  >l.  niger,  the  black  kite;  M.  regalis 
(SI  and  Lat.  “royal”),  the  common  kite, 
630-632. 

Mimic  beetles,  223. 

Mimtis  p ilygiottus  (Lat.  “ a mimic,”  and  Gr. 

“ many  to..gued”),  the  mocking  bird,  567. 

Mink,  754. 

Mites,  133,  134.  (See  Acarina.) 

Mniot.ltm®  (Gr.  million  moss,  and  tillo  to 
pluck)  a sub-family  of  warblers,  573. 

Moa.  474. 

Mocking  bird,  567, 

Mo  ieeri  i formosa,  representation  of  the,  75. 

Moles,  7*>0,  7tl. 

Mole-cricket,  the,  172 ; structure  of  the, 
151. 

Mollusca  (Lat.  mollis  soft),  the  fourth  grand 
division  of  the  animal  kingdom,  15,  225  ; 
their  organization  and  natural  history,  16, 
226  > t se<|. ; structure  and  formation  ol  their 
shells,  229,  230  ; their  repro  motive  powers, 

231  ; arranged  under  two  gnat  sub-divi- 
sions— the  molluscoida,  232  ; and  the  mol- 
lu*ca  proper,  234. 

Molluscoida  (Lit.  Jf.  and  Gr.  eidos  resem- 
baoce),  a gre.it  sub-division  of  the  mol- 
lusca,  232 ; divided  into  two  classes— the 
bryozoa  and  the  tunicate,  ib 

Mollusca  proper,  a great  sub-division  of  mol- 
luscous animals,  238;  distinguished  as  the 
aceph  ilous  and  cephalophorou«,  238,  239  ; 
divided  into  five  clas-es— the  lamellibran- 
chiata,  2i9;  the  palliobranchi.it  i,  248;  the 
p tempo* la,  2f9;  the  gasteropoda,  251  ; anil 
the  cephalop,ida,  263. 

* Moloch  horridus  (Gr.  Moloch  a heathen  god, 
and  Lat.  “rough”  or  “ bristling”),  a spe-  | 
ties  of  lizard,  397. 


Molothrus  pecoris  (Gr.  molos  tumult,  thraco 
to  clamour;  and  Lat.  “of  cattle”),  the 
cowpen  bird,  536. 

Mom.itiiuo  ( m»mo  us),  the  sub-family,  604. 

Momotus  Urusiliensis,  uspecitsol  roller,  605. 

Monad i die  (Gr.  "a  monad”),  the  family,  34. 

Monitor  mloticus  (Lut.  “the  monitor  of  the 
-4 lie  ’),  a spec.es  ol  lizard,  393. 

Monk  bird,  591. 

Monkey,  li  mi  ng,  776  ; proboscis,  ib. ; sacred, 
ib. ; spider,  ib. 

Monodoii  monoceros  (Gr.  monos  one,  odous  a 
tooih  and  monoceros  an  unicorn),  the  nar- 
whal, 683. 

Moiiomeio.-omata  (Gr.  monos  one,  meros  a 
joint,  and  soma  a Doily,,  an  order  of  the 
arachniJu,  132  (See  Acarina.) 

Monosomata  (Gr.  mo  .os,  and  soma  a body),  an 
order  of  the  rhizopoda,  20. 

Monotremat  i (Gr.  moni.s,  and  trema  an  ori- 
fice), an  order  of  aplacental  mammalia,  660. 

Moose  deer,  709. 

Mormyridte  (Lat.  mormt/ra  a species  of  fish), 
a family  ol  pliysostoinatou-  fishes,  302. 

Morphnus  (Gr.  morphnos  gloomy),  a genus  of 
eagles,  641.  1 

Morrhua  ceglefinus,  the  haddock,  306;  M.  vul- 
garis, the  common  cod,  ib.  ] 

Morse,  or  walrus,  743. 

Mosasaundse  ( mosa  the  meuse,  and  Gr.  sattros 
a lizard),  a fa  mly  of  fossil  lizards,  399. 

Mo.-chnlie  (moschns),  the  family,  706. 

Mosehus  aquaticus  (Gr.  moschus  musk,  and 
Lat.  “aquatic”),  a species  of  musk  deer, 

716;  M moschilerus  (if.  and  Lat.  “ musk- 
bearing ”),  the  true  musk  deer,  706. 

Motucilia  aloa  (Lat.),  the  white  wagtail,  572; 

M.  boarula,  tbe  gray  wagtail,  ib  ; M.  Yar- 
reliii,  the  pied  wagtail,  ib. 

Motaeiilmaj  ( motacilla ),  the  sub-family,  571. 

Moths,  a sub-order  of  lepidopterous  insects, 
195-200. 

Mound  bird,  491. 

Mouse,  734  ; harvest,  ib. ; field,  ib. ; Labrador 
jumping,  737. 

Mouse  birds,  531. 

Mouths  of  insecta,  their  structure,  147-149. 

Mugii  cupito  (Lat.  mtigil  a mullet,  and  capilo 
having  a large  head),  the  gray  mullet,  324. 

Mugilidae  (mtigil),  the  family,  ib. 

Mulluloe  ( mulius ),  the  family,  315. 

Mullet,  gray,  311  ; red,  385  ; bearded,  315. 

Mulius  bariums  (Lat.  “ a red  mullet,”  and 
“bearded”),  the  bearded  mullet,  315;  M. 
surmulletus,  the  red  mullet,  ib. 

Multivalve  shells,  230. 

Mungoos,  383,  753. 

Muntjac*,  707. 

Mursenidie  (Gr.  muraina,  a fish  supposed  to  be 
the  lamprey),  a family  of  eels,  295. 

Murex  (Lat  “a  shell-fish”),  representation  of 
the,  241. 

Muricidu),  a familyof  gasteropodous  mollusca, 

261. 

Mutidse  ( mns ),  the  family,  733. 

Mus  deeunmnus  (Lat.  mils  a mouse,  and 
deiumanus  large),  the  brown  rat,  734  ; M. 
gigantcus,  ib. ; M.  messorius  (Jf.  and  Lat. 
messor  a reaper),  the  harvest  mouse,  ib. ; 

M.  musculus,  the  mouse,  ib. ; M.  rattus,  tho 
black  rat,  ib. ; M.  sylvatxus  (Jf.  and  LuL 
“ belonging  to  woods  ”),  the  long-tailed 
field  mouse,  ib. 
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Musca  domcstica  (I.at.  the  “ domestic  fly”), 
108. 

Muscicupa  atcicapilla  (Lat.  musca  a fly, 
capio  to  catch,  and  “black-headed”),  the 
fly-catcher,  558 ; M.  griseolu,  the  spotted 
fly-catcher,  550-558. 

Mu-cicaptd®  and  Muscicapinro  ( muscicapa ), 
the  family  and  sub-family,  556. 

Musuid®  (Lat.  musca  a fly),  a family  of  dip- 
terous insects,  188. 

Musk  deer,  706. 

Muslt  ox,  723. 

Musk  rat,  703. 

Musophaga  ( musa  the  plantain,  and  Gr.  plwgo 
to  feed  on),  the  genus,  522. 

Musophagidae  [musophaga),  the  family,  521. 

Musquash,  785. 

Mussel,  byssus  of  the,  228. 

Mussels,  great  consumption  of,  245. 

Mustela  erminea  (Lat.  “ a weasel”),  the 
ermine  or  stoat,  754;  M.  furo,  the  ferret, 
ib. ; M.  putorius  ( M . and  Lat.  putor  a bad 
smell),  the  polecat,  ib. ; M.  vulgaris,  the 
common  weasel,  ib. 

Mustelidae  (mustela),  the  family  of  weasels,  754. 

Mustelus  l®vis  (Lat.  mustela  a kind  of  fish, 
and  “ smooth  ”),  the  smooth  hound,  a species 
of  shark,  350. 

Mycetes  (Gr.  “bellowing”),  the  howling 
monkeys,  776. 

Mycteria  (Gr.  mukter  the  nose),  the  jabirus,  a 
genus  of  storks,  460-462. 

Mycteris  (Gr.  mukter),  a genus  of  horse-shoe 
bats,  778. 

Mygale  (Gr.  “a  field-mouse”),  the  bird-spider, 
70  ; a genus  of  the  Crustacea,  107  ; cephalo- 
thorax  of  the,  130;  its  anatomy,  131. 

Mygale  moschata  (Gr.  mugale  a shrew  mouse, 
and  Lat.  “musky”),  the  desman,  or  musk 
rat,  763  ; M.  Pyrenaica,  Pyrenean  musk 
rat,  ib. 

Mygalid®  (Gr.  mygale),  a family  of  the  arach- 
nida,  141. 

Myliobatidte  (myliobatis),  the  family,  356. 

Myliobatis  aquila  (Gr.  muliao  to  grind,  and 
Lat.  batis  a skate),  the  eagle  ray,  356. 

Mylodon  (Gr.  mulos  a mill,  and  odous  a 
tooth),  a genus  of  fossil  edentata,  728. 

Myodes  lemmus  (Gr.  mus  a mouse),  the 
lemming,  735. 

Myopoiamus  coypu  (Gr.  mus,  and  potamos  a 
river),  the  coypu  rat,  733. 

Myoxid®  ( myoxus ),  the  family,  737. 

Myoxus  avellanarius  (Gr.  mus,  and  oxus 
nimble),  the  common  dormouse,  737. 

Myriapoda  (Gr.  myrias  a myriad,  and  podes 
feet),  a class  of  arthropoda,  142  ; their  orga- 
nization, ib. ; form  two  orders — the  chilo- 
poda  and  the  chilognatha,  133,  134. 

Myrmecobiid®  (myrmecobius),  the  family,  672. 

Myrmccobius  fasciatus  (Gr.  murmex  an  ant, 
and  bivo  to  live),  the  banded  ant-eater,  672. 

Myrmecophaga  jubata  (Gr.  murmex,  pliago 
to  eat,  and  Lat.  “maned”),  the  great  ant- 
eater,  725. 

Myrmecophagidte  (myrmecophaga) , the  family, 
724. 

Myrmeleontid®  (Gr.  myrmex  an  ant,  and  Iron 
a lion),  a family  of  neuropterous  insects,  182. 

Myrmelco,  the  species,  182. 

Mysidae,  the  family,  123. 

Mysis  vulgaris,  representation  of  the  species, 


Myt'lacea  (Gr.  mutilut,  from  mys  a muscle),  a 
tribe  of  the  mollusca,  245. 

Mytilus  edulia  (Lat.  “an  edible  shell-fish”), 
the  common  mussel,  228,  24). 

Myxine  glutinosa  (Gr.  m xn  mucus,  and  Lat. 

“ gluey  ”1,  the  hag,  203. 

Myxinid®  (Myxine),  ti  e family,  ib. 

Myzomelinte  (Gr.  muzo  to  suck,  and  met 
honey),  a sub-famiiy  of  honey-eaters,  591. 

N 

Naia  haje,  the  Egyptian  hooded  snake,  383. 

Naia  tnpudians  (Lat.  “ dancing  ”)*,  the  Indian 
hooded  snake,  383. 

Naidid®  (Gr.  Naias  a nymph),  the  family,  9/. 

Narwhal,  083. 

Nassulina,  the  sub-family,  40. 

Nasua  narica  (Lat.  nasus  the  nose,  and  naris 
a nostril),  the  coati,  758. 

Natantia  (Lat.  natans  swimming),  ap  order 
of  the  rotifera,  103;  divided  inio  two  fami- 
lies—the  polvtrocha  and  the  zygotrocha,  ib. 

Natatores  (i.at.  “swimmers”),  the  order  of 
swimming  birds,  458. 

Natatorial  isopoda  (Lat.  natatores  swimmers), 
include  two  families — the  cymolhoid®  and 
the  sph®romtd®,  120,  121. 

Natacid®,  a family  of  gasteropodous  mollusca, 

254. 

Natter-jack  toad,  366. 

NauclerUs  furcatus  (Gr.  naucleros  a pilot,  and 
Lat.  “forked”),  the  swallow-tailed  hawk,  i 
631. 

Nauerates  doctor  (Gr.  “ a pilot,”  and  Lat. 

“a  guide”),  the  pilot  fish,  321. 

Nautilid®  (Lat.  nauta  a sailor),  a family  of 
the  cephalopodous  mollusca,  266. 

Nautilus  (Lat.  nauta),  the  genus,  22,  264,  265; 
section  of  the,  205. 

Nazarene,  496. 

Necrophaga  (Gr.  nekros  the  dead,  and  phago 
to  eat),  a tribe  ol  coleopterous  insects,  223. 

Neciarinia  Asiatica  (Gr.  “nectar”),  a spe- 
cies of  sun-bird,  596;  N.  loteuia,  ib. 

Nematelmia  (Gr.  “ round  worms”),  a class  of 
the  vermes,  86,  90 ; form  three  distinct 
orders— the  acanthocephala,  the  gordiacea, 
and  neniatoidiE,  90. 

Nematoidea  ( r.  nema  a filament,  and  eidos 
resemblance  to),  an  order  of  parasitic  worms, 

91. 

Nematus  grossulari®,  a species  of  hymenop- 
terous  insects,  204. 

Nemertid®  (Gr.  “ ribbon-worms”),  an  order 
of  “ flat-worms,”  90. 

Nemestrina  jongirostris  (Gr.  N.  and  Lat- 
“ long-beaked  ”),  a species  of  dipterous  in- 
sects, 191. 

Nemocera  (Gr.  nema,  and  kcras  a horn),  a 
sub-order  of  d pterous  iu-ects,  181,  193. 

Neophron  perenopterus  (Gr.  neos  recent, 
phron  and perknos  black,  and  ptcron  a wing), 
the  Egyptian  vultuie,  0f6. 

Neotragus  sptniger.i  (Gr.  nros  tendci,  tragos 
a gout,  and  Lat.  “spine-bearing’  ),  a spe- 
cies of  unte'ope,  716. 

Nepina  (Lat.  nepa  a scorpion),  a family  of 
hemipterous  insects,  160. 

Nepa  cinerea  (N.  and  ciacrea  ash-coloured), 
the  species,  106. 

Nereid®  (from  Nereis  a sea-nymph),  the 
family,  100. 
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Nereis,  representation  of  the  species,  100. 

Neritid®,  a family  of  gasteropodous  mollusca, 
259. 

Nerita  polita  (iV.  and  Lat.  polita  smoothed), 
the  species,  259. 

Nervous  system  of  the  star-fish,  12;  of  insects, 
14,  H4  ; of  a sepia,  15  ; of  the  mollusca,  16 ; 
of  the  radiata,  42 ; of  the  crab,  108. 

Neuroptera  ((Jr.  neura  nerves,  and  pterci 
wings),  an  order  of  insecta,  176;  thetr 
structure,  177,  184. 

Nightingale,  578  ; Indian,  ib. 

Noctiluca  (Lat.  noctis  of  the  night,  and  lux 
light),  phosphorescence  of  the,  42. 

Noctuina  Lat.  noctu  by  night),  a tribe  of 
nocturnal  lepidoptera,  197. 

Noctule,  767. 

Nodosar  a (Lat.  nodus  a knot),  shell  of  the,  22, 

Nomad®  the  cuckoo  bees,  211. 

Notacautha  (Gr.  notos  the  back,  and  akantlia 
a spine),  a family  of  dipterous  insects,  190. 

NotHcamhidue  ( notacanthus ),  the  family,  323. 

Notacanthus  nasus  (Gr.  notos  the  bar.K,  akan- 
tha  a spine,  and  Lat.  “the  nose”),  a 
species  of  fish,  ib. 

NoctiosauridsB  (Gr.  nothos  spurious,  and  sauros 
a lizard),  a family  of  extinct  reptiles,  401. 

Notidanid®,  a family  of  sharks,  360. 

Notodelpuysovifera  (Gr.  notos  the  buck, delphus 
a womb,' and  Lat.  “egg-bearing”),  a spe- 
cies of  tree  frog,  369. 

Notonecta,  the  genus,  166. 

Notonectida  (Gr.  notos,  and  nektos  swimming), 
a family  of  hemipterous  insects,  166. 

Notornis  (Gr.  notos  southern,  and  ornis  a 
bird),  a species  of  rail,  453. 

Nucifraga  caryocatactes  (Lat.  and  Gr.  “nut- 
cracker”), the  nutcracker,  527. 

Nudibranchiata  (Lat.  nudus  naked,  and  bron- 
chia: gills),  a group  of  gasteropodous  niol- 
lusca,  256,  257. 

Numenius  nrquatus  (Gr.  noumenia  the  new 
moon,  and  Lat.  “arched”),  the  curlew, 
456. 

Numida  meleagris  (Lat.  “African,”  and  a 
“guinea  hen  ”),  the  guinea  fowl,  486. 

Nunimuliles  (Lat.  nummus  money),  shells  of 
the,  43. 

Nutcracker,  527. 

Nuthatches,  587. 

Nut- weevil,  the,  217,  218. 

Nycteribiid®  (Gr.  nykteris  a bat,  and  bios 
life),  a family  of  dipterous  inserts  (bat-lice), 
187. 

Nyctibius  Jamnicensis  (Gr.  nux  night,  and 
bioii  to  live),  the  potoo,  a species  of  goat- 
sucker, 616. 

Nycticebici®  (Gr.  nux,  and  kehos  a kind  of 
monkei ),  the  loris  or  slow  lemurs,  773. 

Nycticorax  Gardeni  (Gr.  nux,  and  korax  a 
raven),  the  night  heron,  462. 

Nyl  ghau,  714. 

Nymphonid®,  a family  of  the  arachnida,  123. 

Nymphon  grossipes,  the  genus,  132. 

0 

Oak-lappet  moth,  the,  199. 

Oak-leaves,  galls  and  spangles  of  the,  205,  206. 

Oceania  episcopalis  (Gr.  okeanos  the  ocean, 
and  Lat.  “ episcopal  ”),  representation  of 
the,  72. 

Oceania  oTtona,  margin  of  the,  45,  65. 


Oceanid®,  the  family,  72. 

Ocelli  (Lat.  “ little  eyes”)  of  discophor®,  65 

Octopodid®  (Gr.  octo  eight,  and  poilcs  feet),  a 
family  of  ccpiialopodous  mollusca,  268. 

Octopus  hawaiensis,  representation  of  the 
species,  227. 

Octopus  vulgaris,  a species  of  octopodid®, 268. 

Ocypodid®  (Gr  okus  swift,  and  puiles  feet),  a 
family  of  the  decapod  Crustacea,  129. 

Odontophorin®  (Gr.  odous  a tooth,  and  phero 
to  bear),  a sub-family  of  the  grouse,  481. 

CEdiciieminro  ( aedicnemus ),  a sub- family,  468. 

(Edicnemus  crepitans  (Gr.  oideo  to  swell, 
ktieme  the  leg,  and  Lat.  “ noisy  ”),  the 
common  thick-knee,  468. 

Oestrid®  (Lat.  cestnis  the  gad-fly),  a family  of 
dipterous  insects,  188. 

Oestrus  bovis  (0.  and  Lat  bos  an  ox),  a species 
of  dipterous  insects,  188. 

Oil-birds,  (>15. 

Omnivores  (Lat.  omnis  all,  t’oro  to  eat),  a 
group  of  birds,  520,  523. 

Oncidiid®,  a family  of  the  gasteropodous  mol- 
lusca, 262. 

Oneidium.  the  genus,  ib. 

ondatra,  735. 

Oniseid®  (Lat.  oniscus  a wood-louse),  a family 
of  the  myriapoia,  128,  142. 

Oniscus,  the  genus,  120,  121. 

Onvchoteuthis  (Gr.  onyx  a claw),  pen  of  the, 
267. 

Opah,  320. 

Opalinid®  (Lat.  opalus  opal),  family  of  the,  34 

Open-bills,  460-462. 

Operculated  pulmonifera,  consisting  of  one 
family,  the  cvclostomid®,  262. 

Operculum  of  the  gasteropods,  244. 

Opliidia  (Gr.  opliis  a snake),  an  order  of  rep- 
tiles, 376. 

Ophidiid®  (Gr.  opliis),  a family  of  osseous 
fishes,  305. 

Ophiodes  (Gr.  “snake-like”),  a genus  of 
lizards,  391. 

Opbisaurus  ventralis  (Gr.  opliis,  and  sauros  a 
lizard),  the  glass  snake,  a species  of  lizard, 
392. 

Ophiurid®  (Gr.  opliis  a snake,  and  our  a a 
tail),  family  of  the,  82. 

Ophrydiutn  (Gr.  ophn/s  an  eye-lash),  the 
genus,  34 ; ().  versatile,  representation  of,  ib. 

Opisthobranchiata  (Gr.  npisthos  behind,  and 
branchial  gills),  a sub-order  of  gasteropo- 
dous  mollusca,  256.  257. 

Opisthocumid®  ( opisthocomus ),  the  family, 
422. 

Opisthocomus  cristatus  (Gr.  opisthos  behind, 
koine  tresses,  and  Lat.  “crested”),  the 
lioatzin,  a species  of  bird,  422. 

Opossums,  670. 

Opossum  shrimps,  123. 

Orang  outan,  777. 

Orders,  constituted  of  different  tribes,  families, 
genera,  anil  species,  11. 

Oreoica  cristata  (Gr.  orcios  mountain,  and 
La' . “ crested”),  a speed's  of  shrike,  550. 

Oreotragus  (Gr.  orcios  mountain,  anil  tragos  a 
goat),  a ceiiusof  ntelones,  715. 

Oreotrochilus  (Gr.  orcios,  and  trocliilus  a 
bird),  a ge  us  of  humming  birds,  594. 

Organic  life,  lowest  functions  of,  11. 

Oribatid®  (Gr  orcibntes  mountain-ranging), 
a family  of  the  acarina.  135. 

Oriole,  orchard,  536  ; Baltimore,  ib. 
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Oriolinro  ( oriolvs 1,  the  sub-family,  563 ; O. 
gulbulu,  the  golden  oriole,  il>. ; O.  kimdoo, 
the  golden  oriole  of  India,  504  ; O.  mclano- 
cephalus  (Gr  meins  black,  and  kepliale  a 
head),  the  black-headed  oriole,  504. 
Ornithorhynchidm  ( Ornithorynclim ),  the  fa- 
mily, 661. 

Ornithorhynchus  paradoxus  (Gr.  ornis  a bird, 
and  rhunchos  a beak,  hat.  “a  paradox”),  the 
duck-billed  animal,  G61. 

Orocetes  (Gr.  oros  a mountain),  a genus  of 
thrushes,  568. 

Orthagoriscus  mola,  the  sunfish,  333 ; O.  ob- 
longus,  the  oblong  sunfisli,  lb. 

Orthopiera  (Gr.  orthos  sti  night,  and  plcra 
wings),  an  order  of  inseeta,  1G3. 

Orthotomus  (Gr.  “ dividing  evenly”),  a genus 
of  warblers,  .583. 

Ortolan,  543. 

Onyx  C lifornicus  (Gr.  ortix  a quail),  the 
Californian  quail,  481 ; O.  Virginianus,  the 
Virginian  quail,  ib. 

OrycteropuH  capensis  (Gr.  orusso  to  dig,  and 
pons  a loot),  the  ground-pig  of  the  Cape,  72G. 
Oryx-uasomaculata  (Gr.  ontx  an  oryx,  and 
Lat.  nnsxts  the  nose,  maculata  spotted),  the 
addax  antelope,  717. 

Ory/.oio.s  orvzivora  (Gr . oruzn  rice,  ornis  a 
bird,  and  Lat.  “rice-eating”),  the  Java 
sparrow,  543. 

Osmerus  ep  rlanus,  the  smelt,  302. 
Osphromenus  olfax  (Or.  “scented,”  and  Lat. 
uifncio  to  smell),  the  gourami,  a Chinese 
fish,  325. 

Osprey,  G38,  G39. 

Ossious,  or  bony  fishes,  293. 

Ossifragus  giganteus  (Lat.  “bone-breaker”), 
the  giant  petrel,  439. 

Ostraeion  (Gr.  ostracon  a shell),  the  coffer- 
fish,  332. 

Ostraioda  (Gr.  ostrakon  a shell),  an  order  of 
the  Crustacea,  1 15. 

Ostrra  edtllis,  the  common  eatable  oyster,  243  ; 

O.  crista-galli,  the  cock’s-comb  oyster,  ib. 
Ostrich,  472. 

Otaria  jubata  (Gr.  otaros  having  ears,  and  Lat. 
“ maned”),  the  sea  lion,  743  ; O.  ursina,  the 
sea  bear.  ib. 

Otidid®  (oiis).  the  family,  468. 

Otinae  ( otus ),  the  sub-family,  620. 

Otis  tarda  (Gr.  otis  a bustard,  and  Lat. 
“ slow”),  the  great  bustard,  4G9  ; O.  tetrax, 
the  little  bustard,  468,  469. 

Otocoris  alppstris,  the  shore  lark,  545. 

Otocyon  Lalatidii  (Gr.  ons  an  ear,  and  kuon  a 
dog),  a species  of  dog,  748. 

Otolicnus  (Gr.  ous  ati  ear,  and  liknon  a fan), 
a genus  of  quadrumana,  773. 

Otolitic  vesicles  (Gr.  otos  of  the  ear,  and  lithos 
a stone).  74. 

Otters,  755 

Otus  brachyotus  (Gr.  ous  an  ear,  and  brachus 
short),  the  short-eared  owl,  620;  O.  vul- 
garis, the  long-eared  owl,  ib. 

Ourax  pauxi,  492. 

Ouzel,  ring,  566,  567  ; water,  569. 

Oven-birds,  59u. 

Ovibos  moschatus  ( ovis  a sheep,  bos  an  ox, 
and  Lat.  “musky'),  the  musk  ox,  723. 
0'"is  argali  (Lat.  om  a sheep),  the  argali,  721 ; 
O.  aries  (0.  and  Lat.  “ a ram”),  the  sheep, 
720;  O.  montana,  the  big-horn,  721;  0. 
musimon,  the  moufilon,  720. 


Owl,  barn,  019;  burrowing,  624;  eagle,  621  • 
eared,  620  ; hawk,  622  ; hooting,  620; 
horned,  621  ; screech,  619;  snowy,  623. 
Owlets,  621. 

Ox,  721  ; musk,  723. 

Oxpeckers,  532. 

Oxyuns  (Gr.  oxys  sharp,  and  ouru  the  tail), 
the  thread  worm,  42. 

Oxyrhynehu  (Gr.  orys.  and  rhynchos  a snout), 
a family  ot  the  decapod  Crustacea.  128. 

Oxyst,  ma  (Gr  oxnx,  and  stoma  the  mouth),  a 
family  of  the  decapod  Crustacea,  127. 

Oysters,  243. 

Oyster-catcher,  465,  4GG. 

P 

Pachycephalia®.  (Gr.  pachus  thick,  kephale 
the  head),  a sub-lamily  of  chatterers,  5 ’5. 
Pacliydermata  (Gr.  pachus,  and  derma  the 
skm),  an  order  of  mammalia,  674,686. 
Pachyglossor  (Gr.  pachus,  and  ylossa  the 
tongue),  a group  of  lizards,  389,  394. 

Paco,  or  alpaca,  705. 

Pagophila  eburnca  (Gr.  pagos  ice,  and  phil  o to 
love,  and  Lat.  “ of  ivory  ”),  ttie  ivory  gull. 
469. 

Pagrus  vulgaris  (Lat.  pagrus  the  name  of  a 
fish),  317. 

Paginal®  (Lat.  pagurus  a crab),  a family  of 
Crustacea.  135. 

Painted  lady  butterfly,  102. 

Pal®oiiiscid®  (Gr.  palaios  ancient,  and  Lat. 
oniscus  a wood-louse),  a family  of  fo.-sil  ganoid 
fishes,  340. 

Palffiornis  Alexandri  (Gr.  palaios.  and  ornis  a 
bird),  the  Alexandrine  parakeet,  516. 
Palffiornis  Barrabandi,  Barraband’s  parakeet, 
510. 

Palffiornis  tnrquatus  (P.  and  Lat.  “ collared”), 
the  rose-ringed  parakeet,  516. 

Palffiosauridffi  (Gr.  palaios,  and  sauros,  a 
lizard),  a famiy  of  fossil  1 zards,  399. 
Palffiotherium  (Gr.  palaios,  and  iher  a wild 
beast),  a genus  of  fossil  pacln del mata,  6S0. 
Palamedea  cornuta  (Gr.  J’alamedcs  a proper 
name,  and  Lat.“  horned  ”),  a species  of  bird, 
454. 

Palnmedeidffi  ( palemcdca ),  the  sub-'amily,  ib. 
Palinurid®  (from  the  Trojan  pilot  Falitiurus), 
the  family,  124,  125. 

Palinurus,  the  spiny  lobster,  106. 

Pallialine  of  bivalves,  241 
Palliobranchiata  (l.at.  pallium  a cloak,  and 
branchial  gills),  a class  of  the  mollusca,  248 ; 
their  structure  and  anatomy,  ib. 

Pandion  haliuetus  (Gr.  proper  name,  hats 
the  sea,  and  aiitos  an  eagle),  the  osprey,  638, 
639. 

Pangolins,  725. 

Panopffiu  australis  (Gr.  one  of  the  “ Nereids”), 
a species  of  mollusca,  247. 

Panort.id®,  a family  of  neuropterous  insects, 
183. 

Pnnorpa,  the  scorpion-flv,  1S3. 

Pantholops  Hodgsonii  (Gr.  pas  all,  tholos  an 
arch,  and  ops  the  facej,  the  chiru  antelope, 
714. 

Papilionid®  (Lat . popilio  a butterfly),  a family 
of  lepidopterotis  insiets.  201. 

Papilio  machaon  (Lat.  “ a butterfly”),  trans- 
formation of  the,  155. 

Papio  leucophffia,  the  drill,  777. 
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Papio  mormon,  777. 

Para.i-e  birds  5-') ; twelve  threaded.  598, 

Parudi*  -a  upoda  (Gr.  paradeisos  p iradi-e,  and 
apous  foul  U-ss),  the  great  emerald  bird  of 
par. .disc,  529 

Para  tiseu  superbn,  bird  of  paradise,  529. 

Parudiseidue  (pnrad  sen),  the  family,  529. 

Parakeets  or  parroquets,  5l(i. 

Purumeeium,  -.9. 

Parasitu  ( • .at.  “a  parasite”),  an  order  of  the 
Crustacea,  112. 

Parasitic  insects,  10G  et  seq. 

Par  aio:is  alti.us  (Gr. pardalens  likealeopard, 
and  Lat  •*  .d  ied  ”),  i he  chatterer,  561 ; P. 
punctutus(  /•*.  and  Lat.  “‘dotted  ”),  555. 

Parime  [pants),  the  sub-family,  574. 

Parra  jacana,  452-451. 

Parroque.s,  515  51-. 

Parrots,  509,  512 

Partridge,  432  ; Guernsey,  483  ; sea,  4G7. 

Parus  imruleus  (pants,  and  Lat.  “‘biue”), 
the  blue  tit,  574  ; P.  cristatus,  the  crested 
tit,  575 ; P.  major,  the  great  tit-mouse,  574. 

Passer  douiesticus  (Lat.  passer  a sparrow),  the 
house  -p  trrow,  542. 

Passe  res  (passer),  an  order  of  birds,  518. 

Pastor  roseus  ^Lat.  ‘“a  herdsman,”  and 
“rose-coloured”),  the  rose-coloured  pastor, 
53  J.  534. 

Pastor  tris  is  (Lat.  “sad”),  534. 

Paiellidm  (L  it.  patella  the  knee-cap),  a family 
of  tne  gasteropodous  mollusc. i,  255. 

Pavo  cris’atus  (Lat.  ‘ a peacock,”  and 
“cresteit’  j,  the  common  peacock,  430. 

Pavoimria  (Lat,  pavo  a peacock),  a genus  of 
polypes,  an. 

Pavoiiiute  ( paco ),  the  sub-family,  ib. 

Peacock.  480. 

Pe  i cock  butterfly,  representation  of  the,  201. 

Pearl  oysters,  243,  244. 

Peccaries,  700. 

Pecti  n Jacobsens,  241;  P.  opercularis,  a spe- 
cies of  oy-ter,  ib. 

Pectens,  the  scallop  shells,  243. 

Pectinibrniichi.ita,  a group  of  gasteropodous 
tie  liiisca.  238. 

Pectuuculus  (Lat.  pcctcn  a comb),  a bivalve 
Bhel  . 229 

Pedicudis  tabescentittm,  158. 

Pedipalpi  (l.ai.  t-edes  feet,  and  pnlpo  to  feel), 
an  order  of  the  nrachnidu,  137. 

Pelagia  (Lat.  pelagas  the  sea),  representation 
of  the,  43;  1*.  cyanella  (P.  and  I .at.  cyantis 
a blue  flower),  the  species,  73  ; P.  noctiluca 
(P.  and  noctiluca  light  ol  the  night),  the 
specie-,  66;  P.  punopyra  (P.  and  Gr.  pnno- 
ppra  “all  tire”),  represent  ition  of  the,  70. 

PeleciniiiiB  ( pelecanus ),  the  family.  434. 

Pelecuninte,  toe  sub-family,  434,  435. 

Pelecanu*  onocrota. us  (Gr . prlekas  a pelican, 
and  “ braying  like  an  ass”),  the  pelican, 
434. 

Pelia*  Ihwiis  (Gr.  pelios  livid),  the  common 
viper,  331. 

Penelope  (Gr.  proper  name),  a genus  of 
curassows,  493. 

Penguins,  329. 

Pcnnutuhdu!  (Lat.  penna  a pen),  the  family, 

35. 

Pennatula  (Lot.  “soa-pen”),  the  genus,  55; 
P.  pli  sphnrea  (P.  and  Lat.  “phosphoric”), 
beaniifnl  colours  of  the,  ib. 

Penta imra  (Gr.  pente  live,  and  mera  divi- 


sions), a section  of  coleopterous  insects, 

220. 

Perucvon  (Gr.  pera  a pouch,  and  kuon  a dog), 
a genus  of  marsupial  mammalia,  673. 

Penuueles  lagotis  (Gr.  pera,  melts  a bad-  j 
ger,  logos  a hare,  and  cits  an  ear),  the 
Swan  River  rub  at,  G70. 

Peraiueliilic  (Perameles),  the  family,  G69. 

Perea  Huviutihs  (Lat.  4*u perch,”  and  “of  a 
liver”),  the  common  perch,  314. 

Perch,  311,  climbing,  321,  325. 

l’eici  ns  (Perm),  the  tauiiiy,  313. 

PermcimB  ( perdix),  the  sub-family,  472. 

Perdix  cincreu  (Lat.  “a  partridge,”  and 
“ gray’  ),  the  gray  partridge,  472,  473. 

Permx  lubru  (Lit.  “red”),  the  Guernsey 
partridge,  4S3. 

Pernlinukc,  the  family,  34. 

Peridinium,  the  genus,  34. 

Peripatus  (Gr.  peri  about,  and  patao  to  walk), 
a genus  of  annelides,  100. 

Perisoreus  Canadensis  (Ur.  peri  about,  and 
soros  a heap),  the  Canada  jay,  524. 

Per  ida),  a family  of  neuropterous  insects, 

179, 

Perla  bicaudata  (P.  and  Lat.  “ double-tailed”), 
a specie-  or  heuropterous  insects,  ISO. 

Pernis  apirorus,  the  honey  buzzard,  642 ; P. 
cristata,  643. 

Perophora,  representation  of  the,  236. 

Petaurussciureus  ( Gr.petauroa  flying  through 
the  air,  and  L it.  “ like  a squirrel’  ),  the 
flying  phalanger,  649. 

Petiolata  (ur.  petiolus  a foot-stalk),  a sub- 
order of  hynienopterous  insects,  205. 

Petrels,  440,  441, 

Petrocincla  (Ur.  petros  stone,  and  cinclus  an 
ouzel),  u genus  of  thrushes,  563. 

Petrogale  (Gr.  petros,  gale  a cat),  a genus  of 
kangaroos,  666. 

Petrotuyzonidae  ( petrnmyzon),  the  family,  293. 

Petroinyz.in  fluviatilis  (Gr.  petros,  muzo  to 
suck,  and  Lat.  “inhabiting  rivers”),  the 
river  lamprey,  293 ; P.  marinus,  the  sea 
lamprey,  ib. 

Pezoporinte  ( peznponts),  the  parakeets,  a sub- 
family of  parrots,  516. 

Pezoporus  formnsus  (Gr.  pezos  on  foot,  poretis 
to  march,  and  Lat.  “ beautiful”),  the  ground 
parakeet,  516. 

Phaeochoerus  (Gr.  phakos  a wart,  and  choris 
a pig),  a genus  of  swine.  694. 

Phaetliornis  (Gr.  phaeton  splendid,  and 
ornis  a bird),  a genus  of  humming  bird,  594. 

Phaetoniate  ( Phaeton , proper  name),  the 
tropic  birds,  438. 

Phalacroeoriix  carbo  (Gr.  phalakros  bald,  and 
korax  a raven),  the  cormorant,  435;  P. 
sinensis  (P.  and  Lat.  “of  China”),  the  I 
Ashing  cormorant,  ib. 

Phalangers,  668 ; Hying, 

Phalangidce  (Lat . phalangium  “a  spider”),  a 
family  of  the  araclmida,  136. 

Phalnugista  envifrons  (Gr./>/n,i/«ni7/\?thc  joints 
of  the  Angers,  and  Lat.  “ hollow  forehead"), 
a species  of  phalanger,  669  ; P.  vulpina,  the 
vulpine  phalanger,  ib. 

Phuluneistiil®  (phalangista),  the  family,  668. 

Plnilangiiim,  the  genus,  ib. 

Phaluropinrc  (Gr.  phalara  an  ornament,  and  j 
putts  the  foot),  the  phularopcs,  a Bub-family  j 
of  the  snipes,  455. 

Phuryugognuthii  (Gr.  pharunx  the  gullet,  and  | 
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gnathos  a jaw',  a sub-order  of  osseous  fishes, 
308. 

.’hascogale  (Gr .pliaskolon  a pouch,  and  gale  a 
cat),  a genus  01  marsupials,  673. 

Phaseolarctos  oinereus  (Gr.  pliaskolon,  and 
arctos  a bear ; and  Lat.  “ gray”),  the  koala, 
a species  of  phalanger,  GG9. 

Phascolomydce  ( phascolomys ),  the  family,  6G5. 

Phuscolomys  fo-sor  (Gr.  pliaskolon,  mus  a 
mouse  ; and  Lat.  “a  digger”),  the  wombat, 
6G5. 

Phasianidre  and  phasianinso  ( phasianus ),  the 
family  and  sub-family,  484  and  487. 

Phasianus  colchicus  (Lat.  “ the  colchian  phea- 
sant”), the  pheasant,  487  ; P.  nyethemerus 
(Gr.  “ night  and  day”),  the  silver  pheasant, 
489  ; P.  pictus  (Lat.  “ painted”),  the  golden 
pheasant,  488;  P.  torquatus  (Lat.  “col- 
lared”). the  ringed  pheasant,  ib. 

Phasmina  (Gr.  phasma  a phantom),  a tribe  of 
orihopterous  insects,  172. 

Pheasant,  American,  478;  Australian,  491; 
wood,  586. 

Pheasants,  484. 

Philseterus  socius  (Gr.  phileo  to  love,  and  aites 
a companion;  and  Lat.  “sociable”),  the 
social  grosbeak,  548. 

Philhydridoe  (Gr.  phileo  to  love,  and  hydor 
water),  a tribe  of  coleopterous  insects,  223. 

Philomela  luscinia  (Lat.  “the  nightingale”), 
the  nightingale,  580. 

Philotnackus  pugnax  (Gr.  phileo  to  love, 
inache  a battle;  and  Lat.  “pugnacious”), 
the  i uff,  456. 

Philoptendae  (Gr.  phileo  and  ptenon  the  wing), 
a family  of  the  order  mallophaga,  159. 

PhliBotbrips,  representation  of  the,  168. 

Pnoca  barbata  (Lat.  phoca  a seal,  and 
“ bearded  ”),  the  great  seal,  742 ; P.  caspica, 
the  Caspian  seal,  ib. ; P.  groenlandica,  the 
harp  seal,  ib. ; P.  vitulina  (Lat.  “like  a 
calf”),  the  common  seal,  741. 

Phocoena  communis  (Gr.  phoknino  a porpoise), 
the  common  porpoise,  682;  P.  leucas  (Gr. 
leucos  white),  the  beluga,  684 ; P.  inelas 
(Gr.  “black”),  the  round-headed  porpoise, 
682;  P.  orca  (Lat  orca  a species  of  ceta- 
cean), the  grampus,  683. 

Phocidse  (phoca),  the  family,  741. 

Phoenicopterintp  ( phaenicupterus ),  the  sub- 
family, 448. 

Phoenicopterus  chilensis  (Gr.  plioinix  red,  and 
ptcron  a wing),  the  Chilian  flamingo,  450  ; 
P.  ruber  (Lat.  “red”),  the  flamingo,  449, 
450. 

Pholadacea  (Gr.  pliolas  lurking  in  a hole),  a 
tribe  o!  the  molltisca,  247. 

Pholades  (Gr.  pliolas), a.  family]of  bivalve  mol- 
lusca,  210. 

Pholadomya  alba  ( P . and  Lat.  “white”),  a 
species  of  mollusca,  240. 

Phoddus  badius  (Gr.  pholis  a scale,  and  Lat. 
“ bay”),  a species  of  owl,  619. 

Phosphorescence  of  the  radiata,  42. 

Phryganeidoe,  a family  of  neuropterous  in- 
sects, 184. 

Phryganea  grandis,  a species  of  neuropterous 
insects,  184. 

Phrynus  reniformis  (Gr.  phrynos  a spider,  and 
Lat.  “ kidney-formed  ”),  the  species,  138. 

Phthiriasm  (Gr.  phtlieir  a louse),  a disease, 
158. 

Phycis,  of  Aristotle,  325. 


Phycis  furoatus  (Lat.  phycis  a species  of  fish, 
and  Lat.  “forked”),  the  forked  hake,  306. 

Phyllididoe  (Gr.  phyllon  a leaf),  a family  of 
gasteropodous  mollusca,  256. 

PhylliidaB  (Gr.  phyllon),  a tribe  of  orthopte- 
rous insects,  173;  P.  siccifolium  (P.  and 
Lat.  “ dry-leaved  ”),  ib. 

Phyllophaga  (Gr.  phyllon,  and  phago  to  eat), 
a family  of  hymenopterous  insect-,  201. 

Phyllopoda  (Gr.  phyllon,  and  podes  feet),  an 
order  of  the  Crustacea,  115;  divided  into 
two  families— the  apodidas  and  the  branchi- 
podidoe,  115,  116. 

Phyllosomidm  (Gr.  phyllon,  and  soma  the 
body),  family  of  the,  123. 

Phyllostoma  spectrum  (Gr.  pliullos  a leaf,  and 
stoma  the  mouth),  the  vampire  bat,  7G8. 

Phyllosto  i.idce  ( phyllostoma ),  the  family,  768. 

Phvsalidce  (Gr.  physa  a bu able),  the  family,  81. 

Phys  ilia  Atlantica  (P.  and  Lat.  “ belonging  to 
the  Atlantic”),  a species  of  radiated  animals, 
76. 

Pliyseter  macrocephalus  (Gr.  and  Lat.  “ a 
species  of  w hale,”  and  Gr.  “ large-headed”), 
the  sperm  whale,  or  cachalot,  681 ; P.  tursio 
(Lat.  tursio  a dolphin),  the  high-filmed 
cachalot,  ib. 

Physograda  (Gr.  physa),  an  order  of  radiated 
animals,  85. 

Physopoda  (Gr.  physa  a bladder,  and  podes 
feet),  an  order  of  insecta,  167  ; their  struc- 
ture and  habits,  ib. ; divided  into  two 
tribes — the  tubulifera  and  the  terebrantia, 
io. 

Phvsostomata  (Gr.  phusa  a bladder,  and  stoma 
the  mouth),  a sub-order  of  osseous  fishes, 
295. 

Phytophaga  (Gr.  photos  a plant,  and  phago  to 
eat),  a tribe  of  coleopterous  insects,  216. 

Phytophthyria  (Gr.  phytos,  and  phtheir  a 
louse),  a tribe  of  the  sub-order  homoptera, 
162. 

Phytotoma  rara  (Gr.  phuton  a plant,  temno  to 
cut,  and  rara  native  name),  a species  of 
finch,  548. 

Phytotominse  ( phytotoma ),  the  sub-family, 
548. 

Pica  caudata  (Lat.  pica  a magpie,  and 
“ tailed  ”),  the  magpie,  527. 

Picatl  artes  gymnocephalus  ( pica  and  ca- 
thartes;  Gr.  gumnos  naked,  and  kephale  the 
he.id),  a species  of  crow,  528. 

Picidae  and  Eicinae  (picas),  the  family  and  sub- 
family, 505,  507. 

Piculets,  509. 

Picumninas  ( picus ),  the  sub-family  of  the 
piculets,  509. 

Picus  martins  (Lat.  picas  a woodpecker),  the 
great  black  woodpecker,  505  ; p.  principalis 
(Lat.  “ chief”),  the  ivory-billed  woodpecker, 
500  ; P.  robustus  (Lat.  “robust”),  506. 

Pigeons,  493-497 ; crowned,  ib. ; domestic, 
498  ; ground,  497  ; tree,  497,  500. 

Pike,  302. 

Pilchard,  298. 

Pinicola  enucleator  (Lat.  pinus  a pine,  colo  to 
inhabit,  and  enucleo  to  pick  out  kernels), 
the  pine  bullfinch,  516. 

Pinna,  the,  227  ; byssus  of  the,  228. 

Pinnatipedes  (Lat.  pinnatus  winged,  and  pes  a 
foot),  a group  of  birds,  473,  455. 

Pinnipedia  (Lat.  pinna  a tin,  and  pedes  feet), 
an  order  of  mammalia,  740. 
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Pinnothere.'’,  a genus  of  decapod  crustaceans, 
129. 

Pintado,  -186. 

Piophtla  ca-ei  (Gr.  pios  fat,  and  philos  a lover ; 
Lai.  caseus  a cheese),  a species  of  dipterous 
insects,  189. 

Pipa  Americana,  the  Surinam  toad,  365. 

Pipidie  (pipa),  the  family,  365. 

Pipistrelle,  766. 

Pipits,  541,  573. 

Pipnnte,  the  manakins,  a sub-family  of  chat- 
terers, 554. 

Pirena,  representation  of  the,  243. 

Piseicola  (Lat.  piscis  a fish,  and  colo  to  in- 
habit), the  genus,  96. 

Pisces,  or  fishes,  a class  of  vertebrata,  282  ; 
their  skeleton,  282 ; fins,  286 ; scales,  286 ; 
nervous  system  and  senses,  287  ; alimentary 
organs,  288  ; respiration  and  circulation, 
289 ; reproduction,  290. 

Pitta  nipalensis,  a species  of  ant  thrush,  569. 

Placentaria,  or  placental  mammalia,  659,  673. 

Plagiostomata  (Gr.  plnyios  transverse,  and 
stoma  the  mouth),  a sub-order  of  carti- 
laginous fishes,  347. 

Plaice,  307. 

Plantain-eaters,  521,  522. 

Planarida  (Lat.  planus  flat),  parasitic  worms, 
89. 

Planipennia  (Lat.  planus,  and  penna  a wing), 
a sub-order  of  neuropterous  insects,  182. 

Plant-lice,  162. 

Plantigrada  (Lat.  planta  the  sole  of  the  foot, 
and  gradio  to  walk),  a section  of  the  car- 
nivorous mammalia,  745,  75 5. 

Platatea  ajaja  (Lat.  “a  spoonbill”),  the 
roseate  spoonbill,  459 ; P.  leucorodia  (Gr. 
leucos  white,  and  rhodon  a rose),  the 
common  sp  onbill,  459. 

Plataleinse  ( platalea ),  the  sub-family,  459. 

Platunista  gangetica  (1  at.  platanista  the  gan- 
getic  dolphin),  the  ganaetic  dolphin.  684. 

Platcssa  flesus  (Lat . platessa  a flat  fish),  the 
flounder,  307  ; P.  vulgaris,  the  common 
plaice,  307. 

Platvceios  dama  (Gr . pint  us  flat,  and  keros  a 
horn ; Lat.  “ a fallow  deer”),  the  fallow 
deer,  709. 

Platydactylus  muralis  (Gr.  plains,  dactulon  a 
toe  ; i at.  “ mural  ”),  the  wall  gecko,  794. 

Platyelmia  (Gr.  “ flat  worms”),  a class  of  the 
vermes,  86  ; their  organization  and  natural 
history,  ib. 

Platyrrhin®  (Gr.  platus,  and  rhin  the  nose), 
the  American  group  of  monkeys,  774. 

Plover,  great,  463. 

Plovers,  465,  468. 

Plecotus  aurilus  (Gr.  pleko  to  fold,  and  ous  the 
ear;  Lat.  “eared”),  the  long-eared  bat,  766. 

Pleciognatha  Gr.  plektos  united,  and  gnathus 
a jaw),  a sub-order  of  osseous  fishes,  331. 

Plectrophanes  (Gr.  pick  iron  a spur,  and  phaino 
to  display),  a genus  of  buntings,  544. 

Plesiosaur  id®  (Gr.  plesios  neighbouring,  and 
saurus  a lizard),  a family  of  extinct  reptiles, 
402. 

Plestindon  laticeps  (Gr.  plesso  to  terrify,  and 
odoits  a tooth  ; Lat.  “ broad-headed”),  a 
species  of  lizard,  491. 

Plcuroni  ctidse  (Gr.  pleuron  the  side,  and  «eko 
to  swim),  the  family  of  the  flat-fishes,  307. 

PleurobranchidtB,  a family  of  gasteropodoua 
mollusca,  256. 


Ploceimu  (plocens),  the  sub-family,  538. 

Ploceus  pensilis  (Gr.  pleko  to  weave,  and  Lat. 
“ pendent”),  a species  of  weaver  bird,  518. 

Ploteres  (Gr.  plutos  sailing),  a tribe  of  hemip- 
terous insects,  166. 

Plotince  (Gr.  plotos  swimming),  the  darters,  a 
sub-family  of  swimming  birds,  437. 

Plume  moths,  195. 

Plusia,  a genus  of  lepidopterous  insects,  198. 

Pochards,  443. 

Podager  (Lat.  “gouty”),  a genus  of  goat- 
suckers, 615. 

Podugerinm  (podaaer),  the  sub-family,  615. 

Podargus  Cuvieri  (Gr.  podargos  swift-looted), 
a species  of  goatsucker,  516  ; P.  humeralis 
(Lat.  humerus  the  shoulder),  ib. 

Podiceps  minor,  the  little  grebe,  432. 

Podicipinm  (podiceps),  the  sub-family,  432. 

Podophlhalmata  (Ur.  yodes  feet,  and  opthal- 
mos  an  eye),  a sub-class  of  the  Crustacea, 
110,  121 ; organization  of  the,  121. 

Podophthalmus,  the  long. stalked  crab,  105, 
129. 

Podosomata  (Gr.  podes , and  soma  the  body),  an 
order  of  the  arachnida,  135 ; natural  history 
of  the,  ib. 

Poduridro  (Gr.  podes,  and  oura  a tail),  a family 
of  the  order  thysanura,  159. 

Podura,  the  genus,  159. 

Poe  bird,  591. 

Pceciliidm  (Gr.  poikilos  coloured),  a family  of 
ti-hes,  304. 

Poeph.igus  grumiens  (Gr.  poii!  and  phago  to 
eat,  and  Lat.  “grunting”),  the  yak,  723. 

1’ogOnornis  clncta  (Gr.  pogon  the  beard,  and 
onus  a bird,  and  Lat.  “girt”),  a species  of 
honey-eater,  591. 

Polecat,  754. 

Polyborinse  (polybnrus),  the  sub-family,  643. 

Polyborus  brasiliensis  (Ur.  polu  very,  and 
boros  greedy),  a species  of  hawk,  643. 

Polydesmidoe  (Gr.  polys  many,  and  desme  a 
bundle),  a family  of  the  class  myriapoda,  144. 

Polydesmus  complanatus  (P.  and  Lat.  “ flat- 
tened”), representation  of  the,  144 

Polygastrica  (Gr.  polys,  and  gaster  belly),  a 
Class  of  infusoria,  33. 

Polvmerosomata  (Gr.  polys  many,  mera  divi- 
sions, and  soma  the  body),  an  order  of  the 
arachnida,  137. 

Polyommati  (Gr.  polys  many,  and  ommafa 
eyes),  a family  of  lepidopterous  insects,  202. 

Polyophthalmid®  (Gr.  polys,  and  ophthalmoi 
eyes),  the  family,  101. 

Polyphemus  stagriorum,  the  species,  115. 

Polypi  (Gr.  polys,  and  podes  feet),  a class  of 
the  radiatu,  42 ; their  natural  history  and 
habits,  43. 

Polypidom  (Gr.  “ the  house  of  the  polypus”), 
growth  of  the,  45,  53. 

Polyplectron  bicalcaratus  (Gr.  poltis  several, 
and  plcklron  a spur,  and  Lat.  “two- 
spurred”),  a specii8  of  pheasant,  491. 

Polypterid®  ( poly pt crus ),  the  family,  339. 

Polypterns  bichir  (Gr.  poltis  and  pteron  a fin), 
a species  of  ganoid  fish,  339  ; P.  senegulus, 
ib. 

Polystomidro  (Gr.  polys,  and  stomata  mouths), 
parasitic  worms,  89. 

Polystotnella,  shell  of  the,  22. 

Polythalatnia  (Gr.  polys,  and  thalamos  a bed), 
the  second  order  of  the  rhizopodu,  20 ; their 
great  profusion,  lb. 
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Polytrocha  (nr.  polys,  and  trochoi  wheels),  the 
family,  103. 

PolyxenidiB,  a fiimily  of  the  class  myriapoda, 
lit. 

Polyxenus  Incur  us,  the  species,  145. 

Pomaccntridie  (Ur. ; loina  a covir,  and  kentron 
a spine),  a family  of  fishes,  309. 

Pontia  brassiere  (Ur.  Pontin  a name  of  Venus, 
and  bras  ica  a cabbage),  the  cabbage  butter- 
fly, 201. 

Porcellanidro,  a family  of  Crustacea,  125. 

Porcupines,  732. 

Porifera  (1.  it.  porus  a pore,  and  fero  to  bear), 
the  second  cl  iss  of  the  protozoa,  23;  natural 
history  of  the,  ib. 

Porpita  (Gr.  porpe  the  ring  of  a shield),  a spe- 
cies of  the  siphonophora,  85. 

Porpoise,  082;  round  headed,  ib. 

Portax  picta  (Ur.  portax  a young  cow,  and 

I. at.  “ painted”),  thenyl  ghau,  714. 

Potamochccrus  (Gr.  potamos  a river,  and 

cboiros  a pig),  a genus  of  hogs,  692. 

“ Poulpe.”  the.  368. 

Prairie  dog,  739. 

Pratincoles,  466,  467. 

Prawn,  representation  of  the,  122. 

Prinia,  a genus  of  warblers,  583. 

Pristis  antiquorum  (Lat.  “the  sawfish  of  the 
ancients”),  the  sawfish,  353. 

Procellaria  pelagica  (1/at.  procclla  a tempest, 
and  pelagica  oceanic),  the  common  petrel, 
441. 

Procellaridre,  and  Procellarin®  ( procellaria ), 
the  family  and  sub-family,  440.  441. 

Prochilus  labiatus  (Gr.  pro  forward,  and 
cheilos  n lip,  and  Lat.  “lipped”),  the  jungle 
bear,  758. 

Proctotrupidte  (Gr.  proJctos  the  anus,  and 
trapes  a hole),  a family  of  hymenopterous 
insects,  207. 

rrocyon  lotor(Lat.  procyon  the  lessor  dog  star, 
and  lotor  a washer),  the  racoon,  758. 

Progne  purpurea  (Gr.  Progue  proper  name, 
and  Lat.  “purple”),  the  purple  martin, 
560,  609. 

Promeiopid®,  and  promeropin®,  the  family 
and  sub-family  of  sun  birds,  595. 
i Prongbuck,  718. 

Prosimiae  (Gr.  pro  before,  and  simiai  the  apes), 
a section  of  the  quadrumana,  772. 

| Prosobrnnchinta  (Gr.  proso  anterior,  and 
branchial  gills),  a sub-order  of  gasteropodous 
mollusca,  257. 

Prosthemadera  Nov®  Zelandi®  (Gr.  prosthema 
an  appendage,  and  dere  the  neck),  the  poe 
bird,  591. 

Protean  animalcules,  their  voracity,  27. 

Protcid®  (from  the  mythological  god  Proteus ), 
the  family.  20,  362. 

Proteles  Lalandii,  the  earth  wolf  of  the  Cape, 
752. 

Proteus  anguinus  ( Proteus  a marine  deity,  and 
Lat.  “snake-like'),  the  proteus,  362. 

Prothorax  (Ur.  protos  the  first,  anil  “ thorax”), 
of  insects,  140. 

Protozoa  (Gr.  prota  the  first,  and  zoa  life), 
the  lowest  division  of  the  animal  kingdom, 

II,  12;  general  characteristics  of  the,  12; 
destitute  of  nervous  and  vascular  systems, 
19 ; how  propagated,  ib. 

Psammobia  (psammus  sand,  and  bios  life),  a 
genus  of  mollusca,  229. 

Psammosaurus  scincus  (Gr.  psammos  and 


sauros  a lizard,  and  Lat.  “the  skink”),  a 
species  of  lizard,  394. 

Psammoryctid®  (Gr.  psammos  sand,  and 
ora  so  to  dig),  the  family  of  sand-rats,  735. 

Pseudopus  Palla-ii  (Or.  parados  false,  and  pout 
a foot,  and  Pnllasii,  in  honour  of  Pallas,  a 
Russian  naturalist),  a species  of  lizard,  392. 

Pseudotetramera  (Ur.  pscudus  false,  tettares 
four,  and  mera  divisions),  a section  of  lepi- 
dopterous  insects,  216. 

Psitracara  Ouiunensis  (psittacus  a parrot,  and 
ara  a macaw  , the  Guiana  parroquet,  515. 

Psitt  tcid®  (psi'.tacus),  the  family  of  the  parrots, 
509. 

Psittacin®,  the  sub-family,  512. 

Psittacus  uinuzonicus  (Gr  psittakos  a parrot), 
theamazoniau  parrot,  513. 

Psittacus  erythacus  (P.  and  Gr.  eruthaino  to 
redden),  the  gray  parrot,  512. 

Psoeid®,  a family  of  neuropterous  insects,  179. 

Psophia  crepitans  ( Gr.  psopheo  to  make  a noise, 
and  Lat.  “noisy”),  the  trumpeter,  470. 

Psophin®  [psophia),  the  sub- family,  470. 

Psyehid®  (Gr .psyche  a buttcittyj,  a tribe  of 
lepidopterous  insects,  200. 

Ptarmigan,  479. 

Pternclis  (Ur.  ptcron  a fin),  a genus  of  fishes, 
322. 

Pterichthys  (Gr.  pteron  a wing,  and  ichthus  a 
fish),  a remarkable  fossil  genus  of  ganoid 
fishes,  341. 

Pterocies  alchata  (Gr  pteron),  484. 

Pterocles  arenarius  ( P . and  Lat.  “of  sandy 
places”),  the  sand  grou-e,  484. 

Pteroclid®  ( pteiocles ),  the  family,  484. 

Pterocyclus  cachinnans  (Gr.  pteron,  and 
kulclos  a circle,  and  Lat.  “laughing”),  the 
laughing  thrush,  565. 

Pterod  ictyles  (Gr  pteron  and  daktulos  a finger), 
a group  ol  extinct  reptiles,  401. 

Pteroalossus  (Ur.  pteron  a feather,  and  glossa 
the  tongue),  a genus  ol  toucans,  518. 

Pieromys  (Gr.  pteron  a wing,  and  m us  a 
mouse),  the  flying  squirrels,  738. 

Pterophorinu  (Gr  ptera  wings,  and  phero  to 
bear),  a tribe  of  lepidopterous  insects,  195. 

Pterophorus,  the  genus,  195 

Pteropoda  (Gr.  ptera,  and  pndes  feet),  a class 
of  the  mollusc  i ; their  structure,  249,  250. 

Pteropodid®  ( pteropus ),  the  lamily,  769. 

Pteropus  edulis  (Gr.  ptcron  and  pans  a foot, 
and  Lat.  “ eatable  ”),  the  kalong  bat,  769. 

Ftilocereus  I.owii  (Gr.  ptilon  a feather,  and 
krrkos  the  tail),  a species  of  banxring,  764. 

Ptilonogonus  (Gr.  ptilon  a wing,  and  gonia  an 
angle),  a genus  ot  chatterers,  55!. 

Ptilonorhuichin®  ( ptilonorhynchus ),  the  sub- 
family. 531. 

Piilonorhynchus  holosericeus  (Gr.  ptilon  a 
feather,  and  rhunchos  the  beak,  and  Lat. 
“silky  ’’),  the  satin  bower  bird,  491. 

Ptiloris  paradiseus,  the  rifle  bird,  598. 

Ptvchoceras  ( Ir.  ptychos  double,  and  kcras  a 
horn),  a genus  of  ammonites,  266. 

Pucr.isia  macrolopha  (punas  native  name, 
Gr.  makros  large,  and  loplios  a crest),  the 
pucras  pheasant,  489. 

Puff  birds,  603. 

Puffin,  430. 

Pulicidtc  (Lat.  pulex  a flea),  parasitic  insects. 
ISO 

Pulex  irritans  (Lat.  “an  irritating  flea”),  the 
species,  195. 
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P.  penetrans  (L  it.  “a  penetrating  flea”),  196. 

Pu.tnonari  (Lat.  jiuhnn  a lung),  a sub-class  of 
the  arachniila,  136. 

Pu  tnoiutera  (Lit  pul  mo . and  fero  to  bear),  an 
ord  r ol'tliegi'teropodous  inoilusca,  262. 

Pulvilli  o insects,  140. 

Puma.  730. 

Pupiparu  (Lat.  pupa,  and  pario  to  bring  forth 
>oun?),  a sub-order  of  dipterous  insects,  187. 

Pyc  o o tid.o  (Gr.  pttknos  strong,  and  odtmto 
tee. In,  a family  ot  fossil  ganoid  Ashes,  339. 

Pycnogonid.e  (Ur.  ptjkiws  thick,  and  yonon 
breed),  a family  of  tue  arachinda,  123. 

Pvcnogouuin  biluen.iruin  [P.  and  Lat  balccra 
a whale),  the  species,  132. 

Pvcnonotini®  {jnjciwnotus ),  the  sub-family, 
462. 

Pyciinnotus  anriaaster  (Gr.  puknos  thick,  notos 
the  back,  and  Lat.  minus  gold,  paster  the 
belly),  tne  gold-vented  thrush,  563. 

Pycuonotus  lueuurrhoils  [P.  and  Gr.  “ red- 
veiileu  ’ ),  303. 

Pyciiono  us  jocosus,  a species  of  bulbul,  562. 

Pyg  .pus  lepidopodus  (Gr.  page  the  buttocks, 
p uts  a foot,  and  lepts  a scale),  a species  of 
liz  ird,  390. 

Pyr.ilidiua,  a tribe  of  nocturnal  lepidoptera, 
196. 

Pyralis  vitis  (P.  and  Lat.  vitis  of  the  vine), 
the  species,  106,  197. 

P.  farinali- (P.  and  Lat.  fnrinalis  belonging  to 
bread-corn),  the  species,  196. 

Pyramids,  built  of  a limestone  composed  of 
Niiinmutite  -liclls,  23. 

Pyrochro.i  rubens(Gr.  “ tire  colour,”  and  Lat. 
"*•  red”),  a species  of  coleopterous  insects, 
220. 

Pyrosomatidre  (Gr.  pyros  fire,  and  soma  the 
body),  a family  of  molluscoids,  237. 

Pyros. >in  i,  a - enus  of  mollusc  lids,  237. 

Pyrrhocor.toims  ( pt/irhocorax ),  the  sub- 
family, 523. 

Pyrrnocor.ix  Alpinus  (Gr.  purrhos  red,  Jcurax 
a raven,  and  Lat.  “Alpine”),  the  Alpine 
crow,  5:9. 

Pyrrhula  vulgaris  (Gr.  purrhos),  the  bullfinch, 
543. 

Pyi  rnulauda  ( pyrrhula  and  alaiicia),  the  finch 
larks,  a genus  ol  finches,  544. 

Pyrrhuiin®  i pyrrhula },  the  sub-family,  545. 

Python  (Gr.  tne  serpent  “Python”),  a genus 
ol  snakes,  336. 

Q 

Qtndrumana  (Lat.  “four-handed”),  an  order 
of  mammalia,  674,  770. 

Qnagga,  698. 

Quid,  434  ; American,  431;  Andalusian,  ib. ; 
Californian,  ib. 

Querqui duia  crecca  (Lat.  “a  teal”),  the  teal, 
4(5. 

Qiiiscalinic  ( qniscnlus ),  the  sub-fnmily,  531. 

Quisca.os  ferruginous  (I Jit.  yaiscalus,  and 
“rust-coloured”),  a species  of  starling, 
533;  Q v rsicolor  (Q.  and  Lat.  “ changing 
colour”),  ib. 

E 

Itabbit,  730,  731. 

Kocuo  i,  75s. 

Eudiata  (LaL  “star-like”),  the  second  division 
of  the  animal  kingdom,  12, 41 ; distinguished 


by  their  radiate  forms,  42  ; nervous  system 
of  the,  43;  divided  into  five  classes— the 
polipi,  43 ; the  discophora,  64 ; the  cteno- 
phoru,  7u ; the  siphonophoru,  85;  and  the 
echinodcrmata,  76. 

Ran,  oluvata  (Lat.  rain  a ray-fish,  and 
“clubbed”),  t lie  thorn  back,  334;  It.  rnacu- 
lata  (7f.  and  Lat.  “spotted”),  the  Homelyn 
ray,  ib.;  It.  oxyrhynclius  [It.  and  Gr.  oxus 
sharp,  and  rhunchoso.  beak),  the  sharp-nosed 
ray,  355. 

Raiidm  [rain),  the  family,  355. 

ltaiina  [ruin),  a section  of  plagiostomatous 
fishes,  347,  352. 

Rail,  45  i. 

Rallidm  [ratios),  the  family,  451. 

Rallin®,  the  sub-family,  453. 

Rallus  aquaticus  (l.at.  “a  rail,”  and  “ aqua- 
tic”), tne  common  rail,  453. 

Rana  esculema  (Lat.  “a  frog,”  and  “eat- 
able”), tue  edibe  frog,  378;  It.  panuloxa 
[It.  and  Lat.  “ paradoxical  ”),  the  jakie  frog, 
379;  liana  pipiens  lit.  and  Lai.  “making  a 
noise  like  a chicken”),  the  bull  frog,  ib.;  R. 
temporaria,  the  common  frog,  367,  368. 

Bangifer  tarandus,  tne  reindeer,  716. 

It  iniilce  [rana),  the  family,  367. 

ltanides,  338. 

Raniuidm  (Lat.  rana  a frog),  a family  of  deca- 
pod Crustacea,  126. 

Raphidiidae  (Gr.  raphis  a needle),  a family  of 
neuropterous  insects,  183. 

Raptores  (Lat.  “robbers”),  an  order  of  birds, 
616;  diurnal,  624;  nocturnal,  617. 

Rasnres  (Lat.  “ scrapers  ’),  an  order  of  birds, 
475. 

Rasse,  or  Javanese  civet,  753. 

lintel.  Cape,  756. 

Rats,  734 ; mole,  735 ; sand,  ib. 

Rattlesnakes,  380,  381. 

Raven,  525,  526. 

Rays,  354,  355. 

ltay-mouthed  dogfish,  350. 

Razor-bill,  430. 

Razor-shell,  247. 

Reourvirostra  Americana  (Lat.  rccurvus  re- 
curved, and  rostrum  a beak),  the  American 
avocet,  456  ; It.  avocetta,  the  avocet,  456. 

Red-admiral  butterfly,  102. 

Redbreast,  576. 

Red  pole,  lesser,  542. 

Redstart,  578. 

Reduvina,  a tribe  of  hemipterous  insects,  166. 

Redwing,  566,  567. 

Reeve,  457. 

Regent  bird,  564. 

Regulus  cristatus  (dim.  of  Lat.  rex  a king,  and 
“ crested"),  the  golden-crested  wren,  582. 

Reindeer,  710 

llemipes  testudinarios  (Lat.  remits  an  oar,  pes 
th.’  foot,  and  testudo  a tortoise),  representa- 
tion of  the  species,  120. 

Remora,  326. 

lteptilia  (l.at.  “ reptiles”),  a class  of  vertebrnto 
animals,  369  ; their  skeleton,  360,  370  ; ali- 
mentary organs,  372 ; circulation  and  respi- 
ration, 373,  374  ; nervous  systems  and 
senses,  373,  375;  reproduction,  375. 

Respiration  of  insects.  144. 

Rliiimphnc tithe [rhamphustos),  the  family,  517  ; 
It.  (Gr.  rhmnphos  the  beak),  the  toucans, 
518. 

Rhinobatid®  [rhinobatus),  the  family,  353, 
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Rhea  Americana,  the  rhea,  or  American 
ostrich,  473. 

Rhinobatus  electricus  (Gr.  rhin  the  nose  ; Eat. 
bath  a skate,  and  “ electrical”),  a species  of 
ray,  353. 

Rhinoceridm  ( rhinoceros ),  the  family,  691. 

Rhinoceros  bioornis  (Gr.  rhin  the  nose,  and 
keras  a horn,  and  Lat.  “ two-horned”)  the 
two-horned  rhinoceros  or  bordld,  692  ; R. 
sondaieus,  the  Javanese  rhinoceros,  ib. ; R. 
Sumatra nus,  the  Sumatran  rhinoceros,  ib. ; 
R.  unicornis  (If.  and  L it.  “ one-horned”), 
the  Indian  rhinoceros,  ib. 

Rhinolophidae  ( rhinolophus ),  the  family,  767. 

Rhinolopbus  ferrum-equinum  (Gr.  rhin,  and 
lophos  a crest;  Lat.  “a  horse-shoe”),  the 
greater  horse-shoe  bat,  767  ; R.  hipposideros 
(Jt.  and  Gr.  “ a horse-shoe”),  the  lesser 
horse-shoe  bat,  ib. 

Rhinopoma  (Gr.  rhin,  and  poma  a cover),  a 
genus  of  horse-shoe  bats,  768. 

Rhizopoda  (Gr  rliiza  a root,  and  podes  feet),  a 
class  of  the  protozoa,  19 ; characteristics 
and  habits  of  the,  20. 

Rhizostomidoe  (Gr.  rhiza  a root,  and  stoma 
the  mouth),  the  family,  73. 

Rhizostoma  Cuvieri,  the  species,  72,  73. 

Rhombifera  (Eat.  rhombus  a rhomb,  and  feru 
to  bear),  a group  of  ganoid  fishes,  338. 

Rhombus  maximus  (Lat.  rhombus  the  turbot, 
and  “ very  large”),  the  turbot,  307  ; R.  vul- 
garis, the  brill,  ib. 

Rhopalocera  (Gr.  rliopalon  a club,  and  keras  a 
horn),  a sub-order  of  lepidopterous  insects 
(the  butterflies),  201 ; their  habits,  202. 

Rhyncham  (Gr.  7-hunchos  the  beak),  a genus  of 
snipes,  455. 

Rhynchophora  (Gr.  rhynchos  a snout,  and 
phero  to  bear),  a tribe  ot  tetrainerous  beetles, 
217. 

Rhynchops  nigra  (Gr.  rhunchos,  ops  the  face  ; 
and  Lat.  “ black  ”),  the  shearwater,  439. 

Rhyncnopsinae  ( rync'hoos ),  the  sub-family,  439. 

Rhynchota  (Gr.  rhynchcs),  an  order  of  inseeta, 
160;  their  suctorial  mouths,  149;  their 
structure,  ib. 

Rhynchites  Bacchus,  a species  of  coleopterous 
insects,  218. 

Rliytina  Stelleri  (Gr.  rhutis  a wrinkle),  the 
northern  manatee,  685. 

Rhytinidae  [rhythm),  the  family,  685. 

Ribbon-worms,  90. 

Rice  bird,  543. 

Riparia  (Lat.  ripa  a bank),  a family  of  hemip- 
terous insects,  166. 

Ripiphorous  paradoxus  (Gr.  ripos  a hurdle), 
and  phero  to  bear;  Eat.  “ paradoxical”),  a 
species  of  coleopterous  insects,  220. 

Roach,  303. 

Robin,  375,  golden,  538;  Indian,  539  ; mag- 
pie, 555 ; yellow,  ib. 

Rock  fish,  310. 

Rocks  formed  by  the  coral  zoophytes,  59,  60. 

Rodentia  (Lat.  rodn  to  gnaw),  an  order  of  the 
mammalia,  674,  728. 

Roe,  709 

Roller,  606. 

Rook,  526. 

Rose-chafer,  the,  222. 

Rotifera  (Eat.  rota  a wheel,  and  fero  to  bear), 
“wheel  animalcules,”  a class  of  articulate, 
86,  101;  their  structure  and  curious  habits, 
102. 


Round  worms,  86,  90,  92.  (See  nematermia.) 

Roussette,  769. 

Ruby-tail,  the,  207. 

Ruff,  a species  of  bird,  456. 

Ruffe,  a species  of  fish,  314. 

Ruminantia  (Lat.  “chewing  the  cud”),  an 
order  of  the  mammalia,  674,  098. 

Rupioapra  tragus  (Lat.  rapes  a rock,  enpra  a 
goat;  and  Gr.  trayos  a goat),  the  chamois, 
713. 

Rupicola  aurantia  (Eat.  rapes,  and  colo  to  in- 
habit, and  “ orange-coloured”),  the  cock  ot 
the  rock,  555 ; R.  Peruviana,  ib. 

Ruticilla  phoenicura  (Lat.  and  Gr.  “red- 
tailed”), the  common  redstart,  578. 

S 

Sabellidm  (Lat.  sabulum  coarse  sand),  family 
of  the  tubicolidae,  98. 

Sable,  754;  American,  ib. 

Sacred  beetle  of  the  Egyptians,  222. 

Sagitta  (Lat.  “an  arrow”),  a genus  of  mol- 
lusca,  70,  265. 

Saiga  antelope,  714. 

Sailors,  beetles  so  called,  220. 

Sajou,  white-throated,  775. 

Sahunandra  (Eat,  “a  salamander”),  a genus 
of  tailed  batrachia,  363. 

Salamandridse  ( Salamandra ),  the  family,  363. 

Salanx  (Gr.  salanx  the  name  of  a fish),  a genus 
of  physostomatous  fishes,  202. 

Salarias  scandens,  a species  of  blenny,  328. 

Salmo  fario  (Lat.  “a  salmon”  and  “the 
trout”),  the  trout,  301  ; S.  Rossii,  Ross’s 
salmon,  301 ; S.  salar,  the  salmon,  299 ; S. 
salvelinus,  the  char,  302 ; S.  trutta,  the 
salmon  trout,  301. 

Salmo nni®  [salmo),  the  family,  299. 

Salpse  ((Lat.  salpa  a stockfish),  a genus  oj 
moluscoids,  their  structure  and  habits,  235, 
231 ; consist  of  two  zooids,  271. 

Saltatorialorthoptera  (Lat.  salto  to  jump),  169. 

Salticus  scenicus  (Lat.  salto,  and  scenicus  a 
player,  141. 

Sand  eel,  305. 

Sander,  a species  of  fish,  314. 

Sand-flies,  192. 

Sand  lance,  305. 

Sanguisuga  officinalis  (Lat.  “ the  blood-sucker 
of  the  shops),  94. 

Sarcode  cells  (Gr.  sarkos  flesh)  of  sponges,  24. 

Surcophaga  carnaria  (Gr.  sarkos  flesn,  and 
phagu  to  eat ; Lat.  carnis  of  flesh),  a species 
of  dipterous  insects,  189. 

Sarcoptes  scabiei,  representation  of  the  spe- 
cies, 134. 

Sarcorhamphus  gryphus  (Gr.  sar.r  flesh,  rham- 
phos  a beak,  and  grupos  a griffin),  the  con- 
dor, 646  ; S.  papa,  the  king  vuliure,  646. 

Sardine,  298. 

Sarsidte,  the  family,  71. 

Sarsia,  development  of,  63,  69  ; S.  tubulosa, 
the  species,  70. 

Saturnia  Prometheus,  a North  American  spe- 
cies of  moth,  199. 

Sauria  (Gr.  sauros  a lizard),  the  lizards,  an 
order  of  reptiles,  388. 

Saurotherinoe  ( Saurothera ),  the  sub-family, 
504. 

Saurothera  vetula  (Gr.  sauros,  therao  to  chase, 
and  Lat.  “ old”),  a species  of  cuckoo,  505. 

Sawfish,  353. 
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Saw-flies,  204. 

Saxicola  mnanthe  (Eat.  saxum  a stone,  colo  to 
inhabit,  and  cenanthe  the  name  of  a bird), 
the  wheatear,  577  ; S.  rubetra  (S.  and  Lat. 
“reddish”),  the  whinchat,  575;  S.  rubicola 
(S.  and  Lat.  mbits  a bramble,  colo  to  in- 
habit), the  stonechat,  577. 

Scabbard  fish,  323. 

Scalaria,  a genus  of  gasteropodous  mollusca, 
253. 

Scallop-shells,  243. 

Scalops  uquaticus  (Gr.  skalops  a mole,  and 
Lat.  “ aquatic”),  the  shrew  mole,  7C2. 

Scansores  (Lat  scando  to  climb),  an  order  of 
birds,  500. 

Scarabseus  JEsyptiorum  (Lat.  “the  Egyptian 
beetle”),  222. 

Scarlet  mite,  135. 

Scarus  (Lat.  the  name  of  a fish),  a genus  of 
fishes,  the  parrot  fishes,  309. 

Scheltopusik,  392. 

Scherg.  342. 

Sciuena  aquila  (Lat.  scitena  the  name  of  a fish, 
aquila  an  eagle),  the  maigre,  316. 

Scisenid®  (scire hi),  the  family,  316. 

Scincid®  ( scincus ),  the  family,  391. 

Scincus  officinalis  (Lat.  scincus  the  skink),  the 
officinal  skink,  391. 

Scirtetes  decumanus  (Gr.  slcirtao  to  bound, 
Lat.  “ large”),  a species  of  jerboa,  737. 

Seiurid®  ( sciurus ),  the  family,  738. 

Sciurus  migratorius  (Gr.  ski  a a shade,  and 
oura  the  tail,  and  Lat.  “migratory”),  a 
species  of  squirrel,  739;  S.  vulgaris,  the 
common  squirrel,  7 '8,  739. 

Scleroderinata  (Gr.  skleros  hard,  derma  the 
skin),  a family  of  plectognathous  fishes,  331. 

Scolecina  (Gr.  skolex  a worm),  an  order  of  the 
annelida,  96;  divided  into  two  families — 
the  lumbricid®  and  the  naidid®,  97. 

Scolopacid®  ( scol<  pax 1,  the  family,  454. 

Scolopacin®  ( scolopax ),  the  sub-family,  455. 

Scoiopax  gallinago  (Gr.  skolo/iax  a snipe,  and 
Lat.  gnllina  a hen),  the  common  snipe, 
454 ; S,  rusticola  (S.  and  Lat.  “ inhabiting 
the  country”),  the  woodcock,  455. 

Scolopendrid®  (Gr.  “ myriapod”),  a family  of 
the  myriapods.  143. 

Scomber  scomber  (Lat.  scomber  the  mackerel), 
the  mackerel,  320. 

Scomberesocid®  ( Lat  .scomber,  and  esox  a pike), 
a family  of  soft-finned  fishes,  302. 

8comberid®  (scomber),  the  family,  319. 

Scomberides,  320. 

8cooper,  458. 

Scopclid®  (Gr.  skopelos  the  name  of  a fish),  a 
family  of  phy-ostomatous  fishes,  298. 

9cops  Aldrovandi  (Gr.  skops  an  owl),  the  little 
homed  owl,  622. 

8corp®na  (Lat.  a kind  of  fish),  a genus  of 
spiny  fishes,  312. 

Scorpion,  effects  of  its  sting,  137. 

Scorpion  flies,  their  history  and  habits,  183. 

Scorpion  shells,  260. 

Scorpionid®  (Lat.  “scorpions”),  a family  of 
the  arachnid;!,  137  ; their  organization,  138. 

Scuta ta  (Iait  scuta  a shield),  a family  of  hemip- 
terous insects,  167  ; include  a great  number 
of  species,  lb. 

Scylliid®  (Or.  sktillion  the  name  of  a fish),  the 
dog-fishes,  a family  of  cartilaginous  fisheb, 
347 

fleymnid®  (scymnut),  the  family,  351. 


Scymnus  borealis  (Gr.  skumnos  a cog-fish,  and 
Lat.  “northern’’),  the  Greenland  shark,  351. 
ScythropsNovro  llollandi®  (Gr  skuthros  stern, 
ops  the  face),  the  New  Holland  channel-bill, 
503. 

Sea  ape,  349 ; S.  cat,  346  ; S.  cows,  685 ; S. 
devils,  329  ; S.  fox,  349;  8.  hog,  682;  S. 
horse,  330;  S.  needle,  309;  S.  perch,  314; 
S.  pie,  465;  S.  pike,  309;  S.  porcupines, 
333  ; S.  scorpions,  312;  S.  snakes,  383;  S. 
snipes,  311;  S.  swallows,  438;  S.  unicorn, 
683;  S.  wolf,  327,  328;  S.  mantis,  123;  S. 
mats,  233  ; S.  spiders,  128. 

Seal,  bottle-nosed,  743  ; common,  741  ; eareu, 
743  ; fur,  ib.  ; gray,  742;  great,  ib. ; harp, 
ib. ; hooded.  743;  monk,  ib. 

Secretary  bird,  627. 

Securifern,  a sub-order  of  hymenopterous  in- 
sects, 204. 

Selachia  (Ur  selachos,  a shark),  an  order  of 
fishes,  313. 

Selachus  maximus  (Gr.  selarhos,  and  Lat. 
“ very  large  ”),  the  basking  shark,  349. 

Semiplantigrada  (Lat.  semi  half,  planta  the 
sole,  and  gradus  a step),  a section  of  th  • 
carnivorous  mammalia,  745,  752. 

Semnopithecus  entellus  (Gr.  semuos  venerable, 
and  pithekos  an  ape),  the  Indian  sacred 
monkey,  776. 

Semnopithecus  larvatus  (S',  and  Lat.  “mask- 
ed”), the  proboscis  monkey,  776. 

Sepiid®  (Lat.  sepia  the  cuttle-fish),  a family  of 
cephalopodous  mollusca,  267. 

Sepia,  the  genus,  neivous  system  of  the,  15; 
its  organs  of  circulation  and  respiration, 
228  ; black  colour  of  the,  254;  S.  hteredda, 
the  species,  267 ; S.  officinalis,  267. 

Sericulus  chrysocephalus  (Lat.  sericus  like 
silk,  Gr.  chrttsos  golden,  and  kephale  the 
head),  the  regent  bird,  564. 

Serpent-eater,  627. 

Serpeniarin®  (serpentarius),  the  sub-family, 
625.  • 

Serpentarius  reptilivorus,  the  secretary  bird, 
or  serpent-eater,  627. 

Serpul®  (Lat.  serpo  to  creep),  family  of  the 
tu bicolor  annelida,  98. 

Serrasalmo,  a genus  of  fishes,  S04. 

Serricornia  (Lat.  serra  a saw,  and  cornu  a 
horn),  a tribe  of  coleopterous  insects,  220. 

Sertularid®  (Lat.  sertum  a wreath),  a family 
of  polypes,  49,  50. 

Sertuiai  ia  filicula  ( Lat.  sertum  and  Jilix  a fern), 
the  species,  49;  S.  pinnata  (Lat.  sertum, 
and  pinnata  feathered),  representation  of 
the,  50 

Serval,  751. 

Sesia  tipuliformis  (Gr.  sesia  a moth),  a species 
of  lepidopterous  insects,  202,  203. 

Sessilia  (Lat.  sessilis  sitting),  an  order  of  the 
rotifera,  102. 

Sctifera  (Lat.  seta:  bristles,  and  fero  to  bear), 
family  of  the,  39,  40. 

8exes  oi  insects,  155. 

Sexual  reproduction  of  the  radiata,  13. 

Shad,  298. 

shanny,  327. 

Shark,  angel,  351;  basking,  849  ; Beaumaris, 
347;  blue,  348;  fox,  347;  greenlaild,  351; 
hammer-headed,  349 ; porbcugle,  349 ; white, 
348. 

Shearwater,  439. 

ShcutbbiU,  476. 


812 


INDEX. 


Sheep,  720;  rooky  mountain,  714. 

Sheep-tick,  the,  188. 

Shells  of  minute  animals,  22;  fossilized,  23; 
of  molluscs,  229,  230 ; of  the  gasteropoda, 
243,  2 1 1. 

Shel'-lae,  produced  from  the  coccus  lacca,  162. 
Ship-worms,  247. 

Shrew,  common,  762  ; oared,  763;  water,  ib. 
Shrikes,  549;  droago,  Sol. 

Shrimps,  1 22  et  seq. 

Sialia  si  ihs,  the  blue  bird,  579. 

Sialidso  (fir.  .si  don  saliva),  a family  of  ncurop- 
terous  insects,  182. 

Sibillalrix  locustella  (Lat.  “ a whistler,”  and 
dim.  ot  lovusla  a grasshopper),  the  grass- 
hopper warbler,  582. 

Silk-worm,  a lepidopterous  insect,  198;  its 
great  commercial  importance,  ib. 

Silphid®  (Gr.  silphe  a grub),  a tribe  of  coleop- 
terous insects,  223. 

Silurid®  ( silnrus ),  the  family,  304. 

Stlurus  glanis  (Lat.  the  names  of  two  species 
ot  fish),  the  European  silurus,  304. 

Simia  satyrus  (Lat.  si  mi  a an  ape,  satyrus  a 
satyr),  the  orang-outan,  777. 

Simite,  a section  of  the  quadrumana,  774. 
SimudtB  (simia),  the  family,  776. 

Simoneid®,  a family  of  the  aearina,  124. 
Simonea  follieulorum,  the  species,  124. 
Simulium  (Lat.  shnulons  feigning),  a species 
of  dipterous  insects,  192. 

Siphonata  (Gr.  siphon  a curved  tube),  an  order 
0/ nival ve  mollusca,  245 ; clam-shells, cookies, 
&c„  246. 

Siphonophora  (Gr.  siphon,  and  phero  to  bear), 
a class  of  the  radiata,  33. 

Siphons  of  molluscous  animals,  229. 

Sipunculus  (Lat.  ‘‘a  little  siphon”),  the  dif- 
ferent species  of  the  genus,  96  ; S.  Bern- 
hardus,  representation  of  the  species,  ib. ; 
S.  cochlearius,  ib. 

Siredon  piscifonne,  the  axolotl,  SC2. 

Siren  lacertina  (Lat.  “ a mermaid”  and  “ like 
a lizard”),  a species  of  batruchian,  362. 
Sirenia  (siren  a mermaid),  a sub-order  of  the 
eet  icea,  684. 

Sirenidie  (siren),  a family  of  butrachia,  362. 
Sitta  Europtjea,  tbe  common  nuthatch,  587. 
Siltin®  (sitta),  the  sub-family,  588. 
Sivathcrium,  a fossil  mammal,  allied  to  the 
giraffe,  713. 

Skates,  354,  355. 

Skeleton  of  a vertebrate  animal,  its  various 
parts,  17  ; of  an  insect,  146. 

Skimmers,  439. 

Skink,  3J1. 

Skunk,  755. 

Skylark,  544. 

Sloths,  727  ; fossil,  728. 

Slow- worm,  391. 

Slugs,  air-breathing  organs  of,  229;  of  the 
order  pulmonifera,  252. 

Smelt,  302. 

Snails,  mantle  and  shell  of,  21 ; air-breathing 
organs  of,  229 . of  the  sea,  259  ; of  the  order 
pulmonifera,  262. 

Snake,  JEsculapian,  385  ; black,  386;  common 
or  ringed,  384. 

Snake-bird,  508. 

Snipe,  454. 

Social  bees,  211. 

Soland- goose,  437. 

Soldiers,  beetles  so  called,  220. 


Solea  vulgaris  (Lat.  solea  the  sole),  the 
common  sole,  307. 

Soldi,  the  razor-shell,  247. 

Solidungula  ( Lat.  solida  entire,  and  ungula  a 
hoof),  an  order  of  mammalia,  795. 

Solitaire,  or  solitary,  496. 

SolpugidtB  (Lat.  solpuga  a venomous  ant),  a 
family  of  thearachuida,  136. 

Somateria  molissima  (Gr.  soma  the  body,  and 
L it.  “ very  soft”),  the  eider  duck,  444. 
Somateria  spectabilis  (£'.  and  Lat.  11  elegant”), 
the  king  duck,  444. 

Soosook,  684. 

Sorax  araneus  (Lat.  sorex  a shrew,  and  “a 
spider”),  the  common  shrew,  762. 

Sorax  fodiens  (£'.  and  Lat.  “digging”),  the 
water  shrew,  764. 

Sorax  remifer  ( S . and  Lat.  remits  an  oar,  and 
fero  to  bear),  the  oared  shrew,  763. 

Sordid®  (sorex),  the  family,  762. 

Soricin®,  the  sub-family,  763. 

Spalax  typhlus  (Gr.  spalax  a mole,  and  typhlos 
blind),  the  mole  rat,  736. 

Sparid®  (Lat.  sparns  the  name  of  a fish),  a 
family  of  spiny  fishes,  316. 

Sparrow,  542  ; hedge,  577  ; Java,  543. 
Spatangid®  (Gr.  spatangos  a species  of  tor- 
toise), family  of  the,  85. 

Spatularia  folium  (Lat.  spathula  a spatula, 
and  folium  a leal),  the  leaf-nosed  sturgeon, 
343. 

Spatularid®  (spatularia),  the  family,  343. 
Species,  the  knowledge  of,  constitutes  the 
foundation  of  zoology,  10  ; the  genera  di- 
vided into,  ib. ; modes  of  distinguishing  the, 
ib. 

Spermophilus  (Gr.  sperma  seed,  phileo  to  love), 
the'spermophiies,  a genus  of  squirrels,  739. 
Spermophilus  citillus,  739. 

Sphffiridiid®  ( sphaira  a ball),  a family  of 
coleopterous  insects,  225. 

Sphieromid®  (Gr.  sphaira),  a family  of  isopo- 
dous  crustaceii,  120. 

Sphargis  coriacea.  the  leathery  turtle,  409. 
Spheniscid®  (splicniscus),  the  penguin  family, 
429. 

Spheniscus  Magellanicus  (Gr.  sphen  a wedge), 
the  Magellanic  penguin,  430. 

Sphingina  (Gr  “ sphinx”),  a tribe  of  lepidop- 
terous insects,  100. 

Sphinx,  mouth  of  the,  143. 

Sphyncna  barracuda  (Lat.  spin/ ram  a the 
name  of  a fish,  barracuda  native  name), 
316;  S.  vulgaris,  315. 

Sphyr®nid®  (sphyrama),  a family  of  spiny 
fishes,  315. 

Spicul®  (Lat.  “spikes”)  of  the  sponge,  28,  29. 
Spider,  buccal  apparatus  of  the,  130;  heart  of 
the,  132. 

Spider-crab  representation  of  the,  128. 

Spiders,  natural  history  of,  130  et  seq.  ; spin- 
nerets of,  148;  webs'of,  149;  varieties  of,  ib. 
Spinacid®  (sphinx),  the  family.  350. 

* Spunix  acanthias,  the  picked  dog-fish,  35) 
Spinnerets  of  spiders,  138. 

Spiny  lobster,  the,  121,  125. 

Spirulid®  (Lat.  spira  a spire),  a family  of 
cepbalopodous  mollusca,  267. 

Spirula  peronii,  the  species.  266. 

Sponges,  constitute  the  class  porifera,  23 ; 
their  formation  and  natural  history,  23,  29; 
section  ot  a living  one,  24 ; cells  of  the,  ib. ; 
propagation  of,  26,  27  ; development  of 
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spongilla,  26  ; animalcules  of,  27  ; their  pe- 
culiar habits,  i8  ; different  genera  of,  ib. 

Spoonbills.  459. 

Sprat,  298. 

Springbok,  715. 

Spring-tails,  159. 

Squal.na  (Lat.  sqvalus  a shark),  the  sharks,  a 
section  of  ihe  plagiostomatous  fi-hes,  347. 

Squatarola  cinerea,  the  gray  plover,  465 

8quatina  aculeata  (Lat.  squatina  a skate,  and 
•‘prickly”),  356;  S.  angelus  (S.  and  Lai. 
“ an  angel  ”),  the  angel  shark,  351. 

Squutinid®  (squat ina),  the  family,  351. 

Squids,  267. 

Squilla  (Lut.  “ a prawn”),  representation  of 
the.  122. 

SquilliiltB,  the  family,  123. 

Squiriels,  738  ; earth,  739;  flying,  738. 

Stag,  707. 

St  ig-beetle.  the,  221. 

Star. fish,  nervous  system  of  the,  12. 

Star-gazer,  3.4. 

starling,  red-winged,  537. 

Starlings,  530,  533  ; glossy,  521. 

Steatornince  (stratomis),  the  sub-family,  615. 

Steatornis  caiipensis  (Gr.  stcar  fat,  and  ornis 
bird),  the  oil-bird,  615 

Steganoph  lialumta  (Gr.  steganos  covered,  and 
opthahw  s the  t\e),  order  of  the,  72;  divided 
into  two  families— the  medusniro  and  the 
rhizostomidre,  73. 

Stellerida  (Lat.  strlla  a star),  order  of  the,  31 ; 
organization  of  the,  ib. ; divided  into  three 
families— the  euryalidce,  the  ophiurid®,  and  * 
the  aste  id®,  81,  82. 

8tellio  vulgaris  (Lat.  stellio  a species  of  lizard), 
a species  of  lizard,  397. 

Steneosauridie  (Gr.  stains  narrow,  and  snuros 
a lizard),  a family  of  fossil  crocodiles,  404. 

Stenoderma  (Gr.  steiios  and  derma  skin),  a 
genus  of  vampyre  b its,  769. 

Stenorhynchus  monachns  (Gr.  stenos  and 
rhunehos  the  nose,  and  Lat.  “ a monk”),  the 
monk  seal,  742. 

Stentor,  the  trumpet  animalcule,  38  ; S.  Mul- 
leri,  representation  of  the,  39. 

Sterlet,  a species  of  sturgeon,  342. 

Sterna  anglka,  a species  of  tern,  438;  S.  hi- 
rnnd  , the  common  tern  or  sea  swallow,  438. 

Btemince  (sterna),  the  sub-family,  438. 

Sternoptyx  (Gr.  stemon  the  breast,  and  ptux  a 
plate),  a genusof  physostomatous  fishes,  299. 

Sternoxia  (Gr.  stemon  the  breast,  and  orys 
sharp),  a tribe  of  coleopterous  insects.  221. 

Sticbostegid®  (Gr.  stichos  a line,  and  te  ns  a 
covering),  the  family,  22. 

Stickleback,  common,  313;  fifteen  spined,  ib. 

Stilt,  457. 

Stoat  or  ermine,  754. 

Stomapoda  (Gr.  stoma  the  mouth,  and  podes 
feet),  an  order  of  Crustacea,  122. 

Stomatoda  (Or.  stoma),  an  order  of  the  infu- 
soria, 34. 

Stomoxys  (Gr.  stoma,  and  oxys  sharp),  a spe- 
cies of  dipterous  insects,  189. 

Stnnechat,  577. 

Stork,  460. 

Storm  birds,  441. 

Stratiomys  chameleon,  a species  of  dipterous 
Insects,  190. 

Straw-tail,  138. 

Streperin®  (Lat.  sir  ego  to  murmur),  a sub- 
family of  the  erows,  523. 
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Strepsiceros  koodoo  (Gr.  strepho  to  twist,  anu 
kcras  a horn),  the  koodoo  an'el-pe  715. 

Strepsilas  inlerpres  (Gr.  strepho  to  turn,  and 
silas  a stone,  and  Lat.  “a  diviner”),  tho 
turnstone,  466. 

Strepsiptera  (Gr.  strepsis  a turning,  and  ptero 
wings),  an  order  of  parasitic  insects,  213. 

Stridulantia  (Lat.  stridor  a chirping  noise),  a 
tribe  of  the  sub-order  homop'.era  (cicadas), 
175. 

Stiigid®  (strix),  the  family,  617. 

Strigiu®,  the  sub-family,  019. 

Strigopin®  (strigops),  the  sub-family,  509. 

Strigops  habroptilus  (Gr  strix  a fluting,  ops 
the  face,  habros  delicate,  and  ptilon  a 
feather),  the  kakapo,  a species  of  parrot, 
509. 

Strix  flammea  (Lat.  strix  a screecn  owl,  and 
flammea  yellow),  the  barn  owl,  619. 

Stroinbul®  (Gr.  strombos  a turban),  a family 
of  gasteropodous  molliisca,  200. 

Strombus,  the  genus,  200. 

Strongylus  gigas  (Gr.  strongqios  round,  and 
gigas  a giant),  a parasitic  worm,  92. 

Strut hio  ca meins  (Lat.  “the  ostrich”),  472. 

Struthionid®  ( tru(hio),  the  family,  472. 

Sturgeons  3)1. 

Sturnella  ludoviciana  (dim.  of  Lat.  stumus), 
the  North  American  meadow  lark,  534, 

S'urnidte  (stumus),  the  family,  530. 

Sturnin®,  the  sub-family,  533. 

Stumus  unicolor  (Lat.  “ a starling,”  and  “ of 
one  colour  ”),  533 ; S.  vulgaris,  the  common 
starling,  ib. 

Styloceius  (Gr.  stains  a style,  and  keras  a 
horn),  a genusof  deer,  707 

Stylops  dalii  (Gr.  stylos  a column,  and  ops  the 
eye),  a species  of  parasitic  insects,  93. 

Sucking  fish,  326. 

Suctoria  (Lat.  suctas  6ueking),  an  order  of 
worms.  84. 

Suidffi  (sits),  the  family,  692. 

Sum  bassana,  the  gamiet,  337. 

Sun-bird,  595. 

Sun-lish,  333. 

Surgeon,  a species  of  bird,  454. 

Surnia  nyctea,  the  snowy  owl,  623. 

Surnir.fc  (surnia),  the  sub-family,  022. 

S'. h scrofa  (Lat.  stts  a hog,  and  scrofa  a pig) 
the  common  hog,  693. 

Suspecta  (Lat.  “suspected”),  a section  of  the 
colubrine  snakes,  382,  384. 

Swallow,  barn,  610;  chimney,  008;  esculent, 
012. 

Swans,  446,  447. 

Swifts,  (ill,  612. 

Swine,  092. 

Swordfish,  322. 

Syllis  monitaris  (S.  and  Lat.  moniie  a neck- 
lace), representation  of  the,  100. 

Sylvid®,  the  family  of  the  warblers,  570. 

Sylvin®,  the  sub-family,  579. 

Sytnbrimchidffi  (Gr.  sun  together,  and  “bron- 
chia”), a family  of  physostomatous  fishes, 307. 

Synallaxin®,  a sub-family  of  tho  creepers, 
589. 

Synaptidm  (Gr.  sun  together,  and  apto  to  join), 
family  of  the,  8l. 

Syndactyli  (Or.  sun  together,  and  dactulon  a 
toe),  520,  521. 

Syngnathid®  ( syngnathas ),  the  family,  330. 

Syrphid®  (Gr.  surphe’os  dirtiness),  a sub. 
family  of  dipterous  insects,  ISO. 
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Syngnathus  acus  (Gr.  sun  together,  gnathoa  a 
jaw;  and  Lat.  “a  needle”),  the  pipefish, 
331. 

Syrnium  stridula  [S.,  and  Lat.  “ noisy”  V the 
tawny  owl,  610;  S.  Tengmalmi,  Teng- 
maliu’s  owl,  621. 

T 

Tabanidm  (Lat.  “gad-flies”)  a family  of  dip- 
terous insects,  181. 

TaDanus  bovinus  ( T.  and  Lat.  bovis  of  the  ox), 
the  species,  191. 

Taohornis  plnenicobia  (Gr.  tachus  swift,  ornis 
a bird,  phamix  a palm,  and  bios  life),  the 
Jamaica  palm  swift,  612. 

Tachypetus  aquilus  (Gr.  tachus,  petomai  to 
fly ; and  Lat.  aquila  an  eagle),  the  frigate 
bird,  436. 

Ttenia solium  (Lat.  “the  tape-worm”),  repre- 
sentation of  the,  87,  88. 

Tailor  bird,  583. 

Talitrus  locusta,  the  sand-hopper,  a species  of 
the  Crustacea,  104,  119. 

Tallegalla  Cuvieri,  492;  T.  Lathami,  the 
Australian  brush  turkey,  491. 

Tallegallinso  ( tallegalla ),  the  sub-family,  491. 

Talpa  Luropeea  (Lat.  talpa  a mole),  the  com- 
mon mole.  760;  T.  cceca  [T.  and  Lat. 
“blind”),  760. 

Talpidte  [talpa),  the  family,  760. 

Tainias  (Gr.  “ a storekeeper”),  the  earth 
squirrels,  a genus  of  squirrels,  739. 

Tanagers,  540. 

Tanagnri®.  the  sub- family,  540. 

Tan  t ecs,  764. 

Tantaliriae  ( Tantalus  proper  name),  the  ibises, 
a sub-family  of  herons,  459. 

Tanystoma  (Gr.  tanyo  to  stretch,  and  stoma 
the  mouth),  a family  of  dipterous  insects,  190. 

Tape  worms,  96,  97. 

Taphozous  (Gr.  t ■ plws  a tomb,  and  zoo  to 
live),  a genus  of  bats,  766. 

Tapind®  [tapir),  the  family,  689. «.s 

Tapii  us  Americanus,  the  American  tapir,  689; 

T.  bicolour  (Lat.  “two-coloured”),  the  In- 
dian tapir,  680  ; T.  villosus  (Lat.  “covered 
with  soft  hair”),  689. 

Tarantula,  bite  ot  the,  141. 

Tarentola,  or  wall  gecko,  394. 

Tarsid®  ( tarsius ),  the  family,  772. 

Tarsius  (Gr.  tarsos  the  foot),  a genus  of  quad- 
rumanons  mammalia,  773. 

Tatlers,  457. 

Tchitrea  paradisi,  the  paradise  flycatcher,  559. 

Teal,  445. 

Tecubranchiata  (Lat.  tectum  a covering,  and 
branchial  gills),  a group  of  gasteropodous 
molluscs,  256. 

Teius  teguc-xin,  the  teguexin,  a species  of 
lizard,  393. 

Teleosauriu®  (Gr.  telcos  adult,  and  sauros  a 
lizard),  a family  of  fossil  crocodiles,  404. 

Teleostia  (Gr.  teleos complete,  and  osteon  bone), 
an  order  of  fishes,  293. 

Telephorus  (Gr.  telos  the  end,  and  phoreo  to 
he  ir),  a genus  of  coleopterous  insects,  228. 

Tenebrio  molitor  (Lat.  tenehrio  a lurker  in  the 
dark,  and  molitor  a miller),  the  meal  worm, 
220 

Yenuirostres  (Lat.  tenuis  slender,  and  rostrum 
the  beak),  a sub-order  of  passerine  birds, 
519,  583. 


Terebella  (Lat.  terchra  an  augur),  a tubicoiar 
worm,  98. 

Terebrantiu  (Lat.  tcrebro  to  bore),  a tribe  of 
the  physopoda,  168;  a tribe  of  hymenopte- 
rous  insects,  105. 

Terebratulidse  (Lat.  terebro),  a family  of  the 
inollusca,  249. 

Terebrutula  australis  [T.  and  australis  of  the 
south),  a species  of  mollusca,  248. 

Teredo  navalis,  the  ship-worm,  247. 

Termitidm  (Lat.  termes  an  ant),  a family  of 
neuropterous  insects,  177,  179. 

Termes  fatalis,  178;  nestofthe,  179;  T.  atrox, 
the  species,  ib. 

Terns.  438. 

Testudinid®  [testudo],  the  family,  411. 

Testudo  Gtfflca  (Lat.  “the  Greek  tortoise), 

the  common  land  tortoise,  411 ; T.  Indica,  the 
Indian  tortoise,  412;  'l'.  planiceps  [T.  and 
Lat.  “ flat-headed),  412. 

Tetrabranchiata  (Gr.  tettares  four,  and  Lat. 
branchial  gills),  an  order  of  cephalopodous 
mollusca,  266. 

Tetracerus  quadricornis  (Gr.  and  Lat.  “ four- 
horned”),  the  chicara  or  four-horned  ante- 
lope, 694. 

Tetramera  (Gr.  tettares , and  mera  divisions),  a 
section  of  coleopterous  insects,  216. 

Tetrao  cupido  (Lat.  “a  bustard,”  and  “Cu- 
pid”), the  pinnated  grouse,  478;  T.  tetrix, 
the  black  cock,  477,  478  ; T.  urogallus,  the 
capercailzie,  477. 

Tetraodon  l®vigatus  (Gr.  tetra  four-fold,  odous 
a tooth,  and  Lat.  “smooth”),  a spaces  of 
fish,  333  ; T.  1'ennantii,  ib.  ; T.  line.uu>  (21 
and  Lat.  “marked  with  lines”),  ib. 

Tetraonidffi  [tetrao),  the  family,  477. 

Tetraoninee,  the  sub-family,  ib. 

Teuthid®  (Gr.  teuthis  a cuttle  fish),  a family 
of  spinous  fishes,  318. 

Textor  (Lat.  “ a weaver  ”),  a genus  of  weaver 
birds,  538. 

Textularia  (Lat.  textus  a textile  fabric),  shell 
of  the,  22. 

Thalassarctos  maritimus  (Gr.  thalassa  the  sea, 
arktos  a bear,  and  Lat.  “of  the  sea”),  the 
white  bear,  758. 

Thalassinidee  (Gr.  thalassa  the  sea),  a family 
of  deenpodous  Crustacea,  124. 

Thamnobia  fulicata  (Gr.  thamnos  a grove,  and 
bios  life),  the  Indian  robin,  579. 

Thamnophilinse  [thamnophilus),  the  sub- 
family, 549,  551. 

Thamnophilus  (Gr.  thamnos,  and  philco  to 
love),  a genus  of  shrikes,  551. 

Tnaumantias  lucifera  (Gr.  thauma  wonder, 
Lat.  lucifera  light  bearing),  70  ; T.  pilosella 
[T.  and  Lat.  pilosus  hairy),  representation 
of  the,  71. 

Thecadactylus  l®vis  (Gr.  theke  a sheath,  dak- 
tulon  a toe,  and  Lat.  “smooth”),  the  croak- 
ing lizard,  393. 

Thecosomata  (Gr.  theca  a case,  and  soma  a 
body),  an  order  of  the  pteropodous  mollusca, 
250. 

Thelphusa,  a genus  of  crabs,  13,  130. 

Thelyphonidoe  (Gr.  t helps  a female,  and  phone 
a sound),  a family  of  the  arachnids,  138. 

Therevidse,  a sub-family  of  dipterous  insects, 
188. 

Theridion  malmignatta,  a genus  of  the  arach- 
nida,  140,  141. 

Tliick-knee,  408. 


INDEX. 


815 


Thorax  of  insects,  150. 

Thorn-buck,  354. 

Thread-worms,  92. 

Thresher,  349. 

Thrips  cerealium  (Lat.  “ the  grub  of  the  wheat 
harvest”),  a species  of  the  physopoda,  108. 

Thrushes,  561.  566;  ant,  568. 

Thylaciuus  cynocephalus  (Gr.  thulax  a bag, 
kuon  a doir,  and  kephale  the  head),  the 
pouched  wolf  of  Van  Diemen’s  Land,  673. 

Tbylucotheriuni  (Gr.  thulax,  and  ther  a wild 
beast),  a fossil  marsupial  animal,  673. 

Thymallus  vulgaris,  the  grayling,  302. 

Thvnnus  pelumys  (Lat.  thynnus  the  tunny, 
and  pelainys  a kind  of  tunny),  the  biviito, 
321 ; T.  vulgaris,  the  common  tunny,  ib. 

Thysanura  (Gr.  thysanos  a fringe,  and  oura  a 
tail),  an  order  of  the  insecta,  159. 

Tichodrotna  muraria  (Gr.  teichos  a wall, 
dremo  to  run,  and  Lat.  “of  walls’  ),  the 
wall  creeper,  589. 

Tiger,  749. 

Tiger-beetles,  225. 

Timalinae,  a suo-family  of  the  thrushes,  564. 

Tinamid®  ( tinamus  native  name),  a family  of 
rusorial  birds,  476. 

Tinamotis  ( tinamus  and  otis ),  the  genus,  476. 

Tineina,  a tribe  of  lepidopterous  insects, 
196. 

Tinea  granella  [T.  and  granum  grain),  the 
species,  196. 

Tipulid®  (Lat.  tipula  a water-spider),  a family 
of  dipterous  insects,  192. 

Titmice,  57  4,  575. 

Titlarks,  576.  , 

Tityrinae.  a sub-family  of  the  flycatchers,  559. 

Toads,  366. 

Todinse  (todus),  the  sub-family,  605. 

Todus  viridus,  the  green  tody,  605. 

Tomicus  typograpiius  (Gr.  tomus  a cutting, 
and  Lat.  “ typographer”),  a species  of  Xylo- 
phagous  insects,  218  ; its  destructive  quali- 
ties, 219. 

Tooth-shells,  257. 

Tope,  common,  350. 

Torpedinid®  {torpedo),  the  family,  353. 

Torpedo  (Lat.  “ the  cramp  fish ”),  the  cramp 
ray,  351. 

Tortoises,  411,  412. 

Tortoise-shell  butterfly,  195,  202. 

Tortricid®  (Lat.  toryueo  to  twist),  a family  of 
co.ubrine  snak  s,  389. 

Tortricina  (Lat.  tqrtrix  a leaf-roller),  a tribe 
of  lepidopterous  insects,  196. 

Tortrix  viridans  {T.  and  viridans  verdant), 
tbe  oak-leaf  rolling  caterpillar,  196. 

Totanin®.  the  tatlers,  a sub-family  of  the 
snipes,  457. 

Toucans/  500,  517. 

Toxotes  j.iculator  (Gr.  “an archer,”  and  Lat. 
“a  darter  ”)  a species  of  fish,  318. 

Trachcaria  (Gr.  trachea  an  air-tube),  a sub- 
class ol  the  arachuida,  132. 

Trachclia,  a tribe  of  cideopierons  insects,  219. 

Trachelin  i,  the  sub-family,  39. 

Trucbinid®  ( trachinus ),  the  family,  314. 

Trachinus  draco  (Gr.  true  hus  rough,  and  Lat. 
“a  dragon”),  the  weaver,  a species  of  fish, 
314. 

Tragopan  489. 

Tragultis  kanchil  (dim.  of  Gr.  tragos  a goat), 
a spec!-  s of  musk  deer,  706. 

Trap-door  spiders,  142. 


Trematoda  (Gr.  tremo  to  tremble),  an  order  o. 
parasitic  worms,  89. 

Treronid®  (Ur.  treron  a pigeon),  a family  of 
pigeons,  500. 

Tribes,  constituted  of  different  families, 
genera,  and  species,  11. 

Trichecidie  ( trichecus ),  the  family,  741,  743. 

Tricheeus  rosmarus,  the  walrus.  743. 

Trichiurus  lcpturus  (Gr.  thrix  hair,  oura  the 
tail,  and  leptos  slender),  a species  of  ribbon 
fish,  323. 

Trichodin®  (Gr.  triches  hairs),  the  family,  39. 

Trichoptera  (Gr.  triches,  and  ptera  wings),  a 
sub  order  of  neuropterous  insects,  183. 

Tridacna  gigas  (the  clam-shell),  a species  of 
molluscs,  246 

Trigla  hirundo  (Gr.  triple  the  name  of  a fish, 
and  Lat.  “a  swallow”),  the  sapphirine  gur- 
nard, 312 

Triglid®  [trigla),  the  family,  311. 

Trigoniaeea  (Gr.  treis  three,  and  gonia  an 
angle),  a tribe  of  the  molluscs,  245. 

Trilobites  (Gr.  treis,  and  loboi  lobes),  an  order 
of  Crustacea,  116. 

Trimera  (Gr.  treis,  and  mera  divisions),  a 
section  of  coleopterous  insects,  215. 

Tringin®  (Gr.  tringa  the  name  of  a bird),  the 
sandpipers,  a sub-family  of  snipes,  455. 

Trionycidae  ( tnonyx ),  the  family,  410. 

Trionyx  ferox  (Gr.  treis  three,  onux  a nail, 
and  Lat.  "fierce,”),  the  snapping  turtle, 
410. 

Trionyx  niloticus  ( T.  and  Lat.  “nilotic”), 
410. 

Triphtena  (Gr.  treis,  and  phaino  to  appear),  a 
genus  of  lepidopterous  insects,  198. 

Tristomid®  (Gr.  treis,  and  stomata  mouths), 
parasitic  worms,  89. 

Triton  aquaticus  (Gr.  Triton,  a sea-god,  and 
Lat.  “ aquatic”),  the  newt,  364  ; T.  palustris 
( T . and  Lat.  “ belonging  to  marshes”!,  ib. 

Tritoniidre  (from  Triton),  a family  of  the  gas- 
teropodous  mollusca,  257. 

Trochanter  of  insects,  150. 

Trochilid®  ( trochilus ),  family,  591. 

Trochilus  colubris  (Gr.  trochilos  the  wren), 
the  ruby-ihroated  humming  bird,  595;  T. 
poly  tin  us,  the  long-tailed  emerald  humming 
bird,  594  ; T.  strumarius  {T.  and  Lat. 
“ having  a swelling  on  the  neck  ”),  694. 

Trochus  (Lat.  “a  top”),  a univalve  shell,  229. 

Troglodytes  domestica  (Gr.  “ a dweller  in 
caves”),  the  house  wren,  585;  T.  vulgaris, 
the  common  wren,  584  ; T.  niger,  the  chim- 
panzee, 777. 

Troglodytin®  ( troglodytes ),  the  sub-family  of 
the  wrens,  584. 

Trogon  resplendcns,  604. 

Trogonid*  (troydn),  the  family,  623.' 

Trombidid®,  a family  of  the  acarina,  135. 

Troopial,  536. 

Tropic  birds,  438. 

Tropidonotus  (Gr.  trop  a keel,  and  notos  the 
back),  a. genus  of  snakes,  385. 

Tropidophis  (Gr.  tropis,  and  ophis  a snake),  a 
genus  of  amphisbmnian  lizards,  385. 

Tropidorhynchus  corniculatus  (Gr.  tropis, 
and  rhunohos  the  beak,  and  Lat.  “ furnished 
with  little  horns”),  the  friar-bird,  591. 

Trout,  301. 

Trumpet  fishes,  311. 

Trumpeter,  470. 

Trunk  fish,  332. 
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Trygon  pastinacso  (Gr.  and  Lnt.  names  for  the 
same  lisli),  tlie  common  sling  ray,  355. 

TrygonidiB  {trygon),  the  family,  3a5. 

'l'ubicola  (Let.  tuba  a tube,  and  colo  to  in- 
habit), an  oideiiof  the  bianchiferous  anne- 
liiia,  97.  1 

Tubiporidro  (Lat.  tuba,  and  Gr.  poros  a pore), 
the  family,  53. 

Tuimluridio  (Lat  tuba),  tlie  family,  50. 

Tubuiariadte,  the  sub-family,  50. 

Tubularia  indivisa  (Lat.  tuba,  and  indivisa 
undivided),  Sir  J.  G.  Dalyell's  account  of 
the,  51. 

Tubulifera  (Lat.  tuba,  and  fero  to  bear),  a 
tribe  of  tlie  physopoda,  103. 

Tunicata  (Lat.  tunica  a tunic),  a class  of  mol- 
luscouls,  234  ; their  structure  and  habits,  ib. 

Tunny,  321. 

Tun. lime,  the  banxrings,  a sub-family  of  the 
shrews,  704. 

Turbelluridie,  a family  of  minute  worms,  90. 

TurbiniuiB  (Lat.  turbo  a top),  a family  of  gas- 
teropodous  inollusca,  200. 

Turbo  pica,  anatomy  of  the,  252. 

Turbot,  317. 

Turdidie  ( turdus ),  the  family,  501. 

Turdinte,  the  sub-family,  500. 

Turdus  lliacus  (Lat.  turdus  a thrush),  the  red- 
wing, 500,  507  ; T.  morula  ( T.  and  Lat.  “the 
blackbird”),  the  blackbird,  506;  1'.  musicus, 
the  song  thrush,  500,  507  ; T.  pilaris,  the 
fieldfare,  ib  ; T.  torquatus  ( T.  and  Lat. 
“ collared’’),  the  ring  ouzel,  ib.  ; T.  varius, 
560  ; T.  viscivorus  (T.  and  Lat.  “ mistletoe 
eating’  ),  the  missel  thrush,  ib. ; T.  Whitei, 
White’s  thrush,  ib. 

iTurkev,  common,  485  ; brush,  491 ; ocellated, 
486." 

Turnicinne  ( turnix ),  the  sub-family,  481. 

Turnip  fly,  the,  210. 

Turnix  pugnax,  482;  T.  tachydromus  (Gr. 
tachus  swift,  and  dremo  to  run),  the  Anda- 
lusian quail,  ib. 

Turnstone,  400. 

Turritellidae  (Lat.  turn's  a tower),  a family  of 
gasteropudous  mollusea,  259. 

Turrilues,  a genus  of  ammonites.  266. 

Turtle,  green,  408  ; hawk’s  bill,  409  ; leathery, 
ib.  ; loggerhead,  ib.  ; snapping,  410. 

Typographic  beetle,  the,  218,  219. 

Typhlopulie  (Gr.  tuphlos  blind,  and  ops  ap- 
pearance), a family  of  lizards,  389. 

Tyranninae  ( tyraunus ),  ihe  sub-lamily,  459. 

Tyrannus  ennitus,  the  crested  tyrant,  561  ; T. 
intrepidus,  the  tyrant  flycatcher,  or  king 
bird,  560. 

^ . 

Umbra  (Lat.  “ a species  of  fish”),  a genus  of 
esociilae,  302. 

Umbrella  bii  d,  552. 

Under-swordfish,  309. 

Unicellular  animals,  11. 

Umomicea  (Lat.  unto  a pearl),  a tribe  of  the 
mollusea,  245. 

Unin  pictorum,  245  ; U.  margaritiferus,  a 
species  of  muss  1,  ib. 

Univalve  shells,  229. 

Upholsterer  bees,  211.  f 

Upupn  epops,  the  hoopoe,  597. 

Upupid®  (upupn),  the  family,  596. 

Upupime.  the  sub-family,  597» 


Uraniidm  (Gr.  uranios  heavenly),  a tribe  of 
lepidopterous  insects,  201. 

Uranoscopus  (Gr  anranus  the  sky,  and  scopto 
to  examine),  a genus  of  spinous  fishes,  314. 

Uria  (Lat  uria the  name  of  a bird),  the  guil. 
lemots,  a genus  of  swimming  birds,  431. 

Urn  animalcules,  39. 

Urodela  (Gr.  aura  a tail,  a d delos  appareut). 
an  "order  of  the  batracltia,  363. 

Ui  sid*  (ursus),  the  family,  757. 

Uvsus  Americanus  (Lat'  ursus  a bear),  the 
American  black  bear,  757  ; U.Arctos  (U.  and 
Gr.  ai  Ictus  a bear),  ib. ; U.  lerox  (U.  and 
Lat.  “fierce”),  the  grisly  bear,  753;  U. 
spelffius  (the  cave  bear),  a lossi  species,  758. 

Utamania  torda,  the  razor  bill,  430. 

V 

Vaginicola  (Lat.  vagina  a sheath,  and  colo  to 
inhabit),  the  genus,  38. 

Vaginicola  crystalling,  the  species,  39. 

Valves  ol  shells,  229. 

Vampyre  bat,  764. 

Vanellus  crista  tus  (Lat.  vanellits,  and 

“ crested  the  lapwing,  465. 

Vaness  i Io  (the  peacock  butterfly),  201. 

Varanidae  ( raranus ),  a family  of  lizards,  393. 

Velella  (Lat.  velum  a sail),  a genus  of  radiate 
animals,  85. 

Venenosa  (Lat  “venomous”),  a section  of 
the  colubrine  snakes,  382. 

Veneracea  (from  Venus),  a tribe  of  mollusea. 
246. 

Vermes  (Lat.  “worms”),  their  organization 
85. 

Vermntus  (Lat.  vermes),  a genus  of  gastero- 
podous  mollusea,  253. 

Vertebral  column,  its  respective  parts,  17. 

Yertebrata  (Lat.  vertebra  a joint,  from  rerto 
to  turn),  the  fifth  division  of  the  animal 
kingdom,  16;  their  organization,  17. 

Vertebrata  ( Lat.  vertebra  a joint  of  the  spine), 
the  fifth  great  division  ol  the  animal  king- 
dom, 273  ; skeleton,  274;  nervous  svstem, 
276  ; alimentary  organs,  277  ; circulation, 
278 ; reproduciion,  279. 

Vespa  vulgaris,  the  common  wasp,  210;  V. 
hois  itica,  nest  of  the,  ib. 

Vespertilio  pipistrellus  (Lat.  vespertilio  a bat), 
the  pipistrelle,  766. 

Vespertiiiomd  j ( vespertilio ),  the  family,  766. 

Vibrionina  (Lat.  vibro  to  vibrate),  a class  of 
the  inftisoiia,  33. 

Vicugna,  705. 

Vidua  paradisea  (Lat.  “ a widow,”  and  para~ 
disea  a bird  of  paradise),  the  Angola  wbydah 
bird,  538. 

Viper,  European,  381. 

Viperidae  ( vipera  a viper),  the  family,  381. 

Viperina  (vipera),  a sub-order  of  snakes,  379. 

Vireo  noveborace  sis  (Lat.  vireo  a greenfinch, 
and  Lat.  “of  New  York”),  the  white-eyed 
flycatcher,  557  ; V.  olivaceous  ( V.  and  Lat. 
“ olive-coloured”),  the  red-eyed  flycatcher, 
556,  557. 

Vireonuue  (vireo),  the  sub-family,  556. 

Virgularia  mirabilis  (Lat.  v/rga  a rod,  and 
mirabilis  wonderful),  representation  of  the 
species,  55. 

Viscacha,  736. 

Visiting  ant,  the,  209. 

Visou  lutrcola,  the  mink,  754. 
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Viverra  civetta  (Lat.  viverra  a ferret),  the 
civet,  753  ; V.  rasse,  the  Javanese  civet,  ib. 

Voles,  734. 

Yolutidro  (I.at.  volvo  to  roll),  a family  of  the 
gasteropoda,  262. 

Voluta  undulata  ( V-  and  Lat.  undulata  wavy), 
the  species,  261,  262. 

Vorticellu  ( Lat.  vortex  a whirlpool,  from  verto 
to  turn),  31,45;  its  modes  of  propagation, 
45,  46 ; development  of  the,  ib. ; aciueta 
forms  of,  47. 

Vorticellida?,  the  family,  45. 

Vulpes  lagopus  (Lat.  “a  fox,”  and.  Gr.  logos 
a hare,  and  pous  a foot),  the  Arctic  fox,  747  ; 
V.  vulgaris,  the  common  fox,  ib. 

Vultur  mouachus  (Lat.  “a  vulture”  and 
“ a monk”),  the  Arabian  vulture,  646. 

Vulture,  Araoian,  646  ; bearded,  645  ; Egyp- 
tian, 646  ; king,  ib. ; tawny,  ib. 

Vulturid®  (vulture),  the  family,  644. 

Vulturiaae,  the  sub-family,  645. 


W 

Wagtails,  571,  572. 

Wah,  759. 

Walking-sticks,  172. 

Walrus,  or  morse,  743. 

Wapiti  deer,  708. 

Warblers,  570. 

Warbler,  Dartford,  582  ; garden,  ib. ; grass- 
hopper, ib.;  hedge,  577  ; reed,  582. 

Wasps,  the  family  of,  210. 

Water-beetles,  224. 

Water-bugs,  176. 

Water-mites,  135. 

Water-hens,  452. 

Water-buck,  715. 

Watering-pot-shell,  the,  247,  248. 

Waxwing,  554. 

Weasles,  754. 

Weaver  birds,  538. 

Webs  of  spiders,  139,  140.  - 
Weevers,  314. 

Weevils,  217,  218. 

Whale,  ca’ing,  683  ; fin-backed,  680  ; green- 
land,  676  ; southern,  680  ; sperm,  ib.  ; 
white,  683. 

Whales,  food  of,  242. 

Whale-lice,  115. 

Wheatear,  577. 

Wheat-fly,  the,  192. 

Wheel  animalcules,  86,  101— (See  rotifera.) 
Whelks,  261. 

Whinchat,  577. 

Whip-poor- Will,  615. 

Whip-Tom-Kelly,  556. 

Whirligigs,  264. 

White  ants,  their  natural  history  and  habits, 
187, 189 
Whitebait,  298. 

Whitethroat,  582. 

Whiting,  306. 

Whydah  birds,  538. 

Widgeon,  445. 

Widow  birds,  538. 

Wildebeest,  717. 

Willsid®,  the  family,  72. 

Wings  of  insects,  151,  152. 

Wire-worm,  the,  221. 


Wolf,  746 ; pouched,  673. 

Wolf-fish,  327,  328. 

Wolverine,  756. 

Woodlouse,  the,  121,  122. 

Woodpeckers,  500-505. 

Worms,  various  kinds  of,  96  et  seq. 

Wrasses,  309. 

Wren,  584;  furze,  580  ; golden-crested,  lb.; 
house,  585. 

Wryneck,  508. 

X 

Xiphias  gladius  (Gr.  xiphias  the  sword-fish, 
and  Lat.  gladius  a sword),  the  common 
sword-fish,  322. 

Xiphiidae  (xiphias),  the  family,  322. 

Xiphosura  or  Xvphosura  (Gr.  xiphos  a sword, 
and  oura  a tail),  a sub-class  of  the  Crus- 
tacea, 110,  116. 

Xylocopa  (Gr.  xxjlon  wood,  and  kopos  labour), 
the  carpenter  bee,  211. 

Xylophaga  (Gr.  xylon,  and  phago  to  eat),  a 
family  of  h\  menopterous  insects,  204 ; a sub- 
tribe of  rhynchophorous  insects,  218. 

Y 

Yak,  723. 

Yapock,  671. 

Ypiiantes  Baltimore  (Gr.  huphantes  a weaver), 
the  Baltimore  oriole,  536. 

Yuncinse  ( yunx ),  the  sub-family,  508. 

Yunx  torquilla  (the  Gr.  and  Lat.  names  of  this 
bird),  the  wryneck,  508. 


Zebras,  698. 

Zenides  ( zeus ),  a section  of  the  family  scom- 
beridse,  319. 

Zeuglodonta  (Gr.  zcugle  a yoke,  and  odonta 
teeth),  a group  of  fossil  cetacea,  684. 

Zeus  faber  (Gr.  Zeus  a name  of  Jupiter, 
and  Lat.  faber  a kind  of  fish),  the  doree, 
320. 

Zoanthidte  (Gr.  znon  an  animal,  and  anthos  a 
flower),  a family  of  the  polypes,  61. 

Zoantbus,  the  genus,  61. 

Zoarcus  viviparus,  the  viviparous  blenny, 
327. 

Zoea  (Gr.  zoa  the  young  of  the  crab),  127. 

Zoology  (Gr.  zoon  an  animal,  and  logos  a dis- 
course), on  the  study  and  general  classifi- 
cation of,  8 et  seq. 

Zoophytes  (Gr.  zoon,  and  plnjton  a plant,  41 — 
(See  polypi,  &c.) 

Zootoca  vivipara  (Gr.  zoon  a living  creature, 
and  tilcto  to  bring  forth,  and  Lat.  “ vivipa- 
rous ”),  a species  of  lizard,  802. 

Zostcrops  palpebrosus  (Gr.  zoster  a girdle,  and 
ops  the  face,  and  Lat.  palpebra  an  eyelid), 
573. 

Zygaena  malleus  (Gr,  ztigos  a yoke  or  cross 
bar,  and  Lat.  malleus  a hammer),  the 
hammer-headed  shark,  849. 

Zygodactyla  (Gr.  zugos  a yoke,  and  daktulon  a 
toe),  a section  of  the  pachydermuta,  687, 
692. 

Zygotroclia  (Gr.  zugon  a yoke,  and  trochos  a 
wheel),  the  family,  103. 
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